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The study was conducted to identify the science 
concepts taught in the vocational agriculture curriculum 
which are the same as science concepts considered necessary 
in the secondary science curriculum in Nebraska, as 
perceived by 33 vocational agriculture instructors and 
science instructors in earth science (24), biology (30), 
physics (28) and chemistry (28). 
A mail survey was used to collect data for the study. 
The survey return rate for the vocational agriculture 
teachers was 75 percent, while science teacher returns were 
lower (54.5 to 68.2%). Science concepts were rated on a 
scale of 1 to 5 of importance for students to know upon 
graduation. Means, standard deviations and T-probabi1ities 
were computed for each science concept. 
The vocational agriculture instructors identified 27 
earth science concepts out of 141 (19.15%), 38 biology 
concepts out of 149 (25.5%), 28 physics concepts out of 160 
(17.5%) and 9 chemistry concepts out of 144 (6.25%) concepts 
from the Quantum Project as being taught in their programs. 
The science instructors, in their respective teaching 
areas, identified 136 (96.5%) earth science concepts, 147 
(98.7%) biology concepts~ 153 (95.6%) physics concepts and 
132 (91.7%) chemistry concepts as having been taught. 
The majority of earth science, biology, and chemistry 
concepts were taught at the tenth grade level and physics 
concepts were taught at the eleventh grade level by 
vocational agriculture instructors. 
Acknowledgments 
The completion of this thesis for my master's degree is 
the culmination of the efforts of many people. As I reach 
another step on the ladder to success, I would like to 
acknowledge those whose efforts have made it possible thus 
far. I would like to thank the following people: 
-Dr. Roy Dillon, Dr. Rodger Johnson and Dr. Rick Foster for 
their efforts in the completion of my thesis and serving as 
committee members. 
-Dr. Lloyd Bell for his insights and expertise in organizing 
the project to examine the amount of science taught in 
vocational agriculture. 
-Mr. Mike Adelaine for his assistance in data processing and 
providing a bit of humor now and then. 
-Ms. Wendy Kuncl for her persistence in organizing and 
revising the survey instrument more than once. 
-Ms. Sandi Peters for her excellent word processing skills 
and availability to make the necessary revision. 
-My parents for their encouragement, patience, and 
assistance in all that they have done. I am grateful. 
-Especially, my advisor, Dr. Rick Foster, for his patience, 
challenging thoughts, and positive attitude in working with 
me from the start through completion of my thesis. 
-The other staff members and my friends for all their 
efforts in helping me progress with the research. 
ii 
TABLE OF CONTENTS 
ACKNOWLEDGMENTS .•.• . .. .. .. .. .. .. .. .. . . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. . .. .. 
TABLE OF CONTENTS .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 
LIST OF TABLES. 
INTRODUCTION .................................... .. 
Significance of the Study. 
Statement of the Problem. 
Purpose of the Study ••••• 
Specific Objectives .•.•.• 
Limitations of the Study. 
Definition of Terms ..•.... 
REVIEW OF LITERATURE ••• 
. . 
.. 
Page 
. . ii 
. iii 
. iv 
.1 
.5 
.6 
.6 
.7 
.7 
.7 
.9 
.19 
.19 
.20 
.20 
METHODS AND PROCEDURES .••••••• ••• 
Research Questions ••••.•• 
Selection of the Sample .• 
Development of the Questionnaire. 
Collection of the Data. .. .22 
Analysis of the Data •• 
FINDINGS AND DISCUSSION .••••..• .•....••••.•••.•• 
Demographic Information about Respondents. 
Identification of Science Concepts. 
Grade Level ....... . 
Major Findings •.••• 
Research Questions. 
SU~Y .......................... .. 
Conclusions ••••. 
Recommendations. 
.. ...... 
. 23 
.. .26 
.26 
.37 
.56 
.62 
.66 
.68 
.74 
.76 
BIBLIOGRAPHY. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ........ .78 
APPENDIX A 
APPENDIX B 
APPENDIX C 
Vocational Agriculture and Science 
Teachers Questionnaire •.•...••..••• 
Correspondence and Follow-Up Letters. 
Code Sheet for Surveys ..••...•••.•••• 
iii 
•• 80 
.109 
.114 
Table 
Table 1 
LIST OF TABLES 
Page 
Return Rate by Respondent Group ....•.•.•••.•• 24 
Table 2 Frequencies and Percentages of Selected 
Demographic Data by Respondent Group ...••.... 27 
Table 3 Frequencies and Percentages of College 
Credits in Agricultural and Other Science 
Areas by Respondent Group ••••••••.••••••.•... 31 
Table 4 Means, Standard Deviations and Ranks of 
Perceived Importance Ratings for Emphasizing 
Basic Skills in Vocational Agriculture 
Instruction by Respondent Group ...•••••..•••• 35 
Table 5 Means, Standard Deviations and 
T-Probabilities of Importance Ratings of 
Earth Science Concepts Taught by Nebraska 
Vocational Agriculture Teachers by 
Respondent Group ••••.•••........••••.......•. 38 
Table 6 Means, Standard Deviations and 
T-Probabilities of Importance Ratings of 
Biology Concepts Taught by Nebraska 
Vocational Agriculture Teachers by 
Respondent Group ••..•••..••••••••...........• 43 
Table 7 Means, Standard Deviations and 
T-Probabilities of Importance Ratings of 
Physics Concepts Taught by Nebraska 
Vocational Agriculture Teachers by 
Respondent Group ............................. 49 
Table 8 Means, Standard Deviations and 
T-Probabilities of Importance Ratings of 
Chemistry Concepts Taught by Nebraska 
Vocational Agriculture Teachers by 
Respondent Group ...•......••.•.••............ 54 
Table 9 Earth Science Concepts Taught in Vocational 
Agriculture Programs by Grade Level .••.•••.•• 57 
Table 10 Biology Concepts Taught in Vocational 
Agriculture Programs by Grade Level ..••••••.• 59 
iv 
Table Page 
Table 11 Physics Concepts Taught in Vocational 
Agriculture Programs by Grade Level .•••..•••• 6l 
Table 12 Chemistry Concepts Taught in Vocational 
Agriculture Programs by Grade Level .••.••..•• 63 
v 
INTRODUCTION 
The attention drawn to public education in recent years 
has focused on the increasing need for placing greater 
emphasis on basic skills in the secondary curriculum; skills 
expected to be learned prior to a student's graduating from 
the secondary institution. 
The degree of importance today's educators place on the 
study of these basic skills is not limited to the coursework 
of secondary students. New teachers and administrators 
seeking employment or certification in the profession after 
August 1, 1989, in Nebraska, will be required to pass a 
basic skills test under a ruling passed unanimously by the 
Nebraska State Board of Education. Teachers currently 
employed or endorsed will not be required to take the test. 
The test covers basic skills in the areas of reading, 
writing and mathematics. Educational groups in Nebraska 
generally have supported the new ruling requiring basic 
skills testing, according to Kennedy (1987). 
Science is one of those instructional areas not often 
associated with basic skills areas such as reading, writing, 
and mathematics. However, science is becoming increasingly 
important in the education of today's vocational agriculture 
students as the agricultural industry adopts more and more 
technology. 
Many jobs in the future will be associated with 
computer-based technology, bio-technology, and other newly 
emerging science-related fields, indicating an increasing 
need for a solid science background. Evidence of a strong 
background in science may significantly influence the new 
graduate's opportunity for employment in agriculture. 
Nielsen, (1983) reported that the Agricultural Research 
Service (ARS) has stated that u.s. agriculture will soon 
need approximately 15 percent more graduates than are 
currently entering the field. According to Nielsen, 
"advantages in molecular biology and evaluation of these new 
discoveries for practical application demand more 
scientists, farmers, ranchers, and government leaders than 
agriculture has at present." He also reported that the USDA 
has stated that the United States will need more 
agricultural people to meet the demands of the "greater 
technological breakthroughs in the decade ahead." 
Secondary vocational agriculture programs can assist in 
providing a solid background in the sciences necessary for 
future agricultural employment. Application of science 
concepts may be the key to helping students understand basic 
science skills. Students enrolled in vocational agriculture 
programs learn to apply science concepts to the real world 
around them. 
Students enrolled in vocational agriculture programs 
wrote to the Farm Journal to support vocational agriculture. 
One such letter appearing in the Farm Journal (January, 
1987) was from Alvie McCormick, Iowa, who said that the 
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basic principles of mathematics, science and economics are 
used daily in practical application in vocational 
agriculture classes. Another student, Steven Mayes of North 
Carolina, said, "I took courses in chemistry and physics in 
high school and college and found little material as 
applicable for farming as the vocational agriculture 
courses." 
Students from the Wilton Vo Ag IV Class in Iowa wrote 
that they feel the knowledge, skills and experiences in 
vocational agriculture courses are more valuable than any 
logic course. Wilton students prepare themselves for one of 
the many careers in agriculture by taking classes in 
chemistry, physics, advanced math/economics, applied 
physical science, computers, English/speech, history, and 
others which are all taught within their vocational 
agriculture program. 
Agriculture is gaining national attention as a part of 
formal education with the "Ag in the Classroom" project 
developed to teach agriculture's place in the u.S. economy, 
according to Cheryl Tevis (1987). Tevis, a senior farm 
issues editor for Successful Farming reported that all 
states are working with the USDA supported project, Ag in 
the Classroom, to provide teachers with workshops and 
agricultural resource units in science, social studies, 
nutrition and economics. 
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Perhaps programs like this will assist in providing 
teachers with curriculum materials to emphasize the basic 
skills of science in agriculture to meet society's growing 
need for agricultural scientists. 
Students enrolled in the vocational agriculture classes 
learn largely through practical application situations, and 
through a wide diversification of basic science skills. 
When these skills are properly applied, they serve to 
maximize agricultural production. With constant increases 
in technology may come constant increases in such 
production. 
Barrows (1987) called agricultural technology, "the 
remaining frontier." Technology, according to Barrows, 
"adds to the supply of agricultural land by increasing the 
capabilities of each acre to produce." He stated that if 
all weather conditions were equally suitable from 1938 to 
1940 and from 1980 to 1985, "the statistics of production 
indicate that the improved technology applied in the interim 
has doubled the output per acre of United States cropland." 
He added that if that technology did not exist, the land 
farmed at this time could not feed current populations at 
the level at which it now does. Findings such as these 
indicate the significance of a positive relationship between 
the agricultural and scientific disciplines and of the 
important role the vocational agriculture curriculum plays 
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in preparing students for the continuous changes in 
agricultural technology. 
This study will attempt to identify those basic skills 
in science which are taught in vocational agriculture 
classes in relation to those taught in the secondary science 
courses offered within the same educational institution. 
Significance of the Study 
Scientists predict growth in several highly 
technological areas in the future, Nielsen (1983) explained. 
These areas include hydroponics, selective breeding, 
hybridization, cloning in plants and animals, and gene 
splicing. These innovative areas will provide many 
challenges and possibilities for practical application by 
vocational agriculture students to specific situations they 
encounter. 
A positive relationship between science concepts taught 
in vocational agriculture programs and secondary science 
programs should assist in strengthening the support and 
continuance of vocational agriculture programs. In many 
educational circles, agriculture is considered an applied, 
biological science. 
According to Haye (1980), "If instruction in 
agriculture is to take its rightful place in the curriculum, 
it should be regarded as a science and not as a vocational 
subject for students who cannot cope with the sciences." He 
also reported that "the majority of the students feel that 
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there is so much science involved in agriculture they should 
be given a science credit for taking the subject rather than 
elective credit." 
Several post-secondary institutions are conducting 
studies to identify science concepts taught in vocational 
agriculture classes and to consider whether science credit 
should be offered for such classes. (Umbaugh et. al. 1985, 
Anderson et. al. 1985, Briers et. al. 1986) 
At a time when budget cuts threaten the continuance of 
secondary vocational agriculture programs, support for 
vocational agriculture programs emphasizing the sciences is 
a matter of high priority. 
Statement of the Problem 
The problem in this study is to identify the extent to 
which science concepts are taught in secondary vocational 
agriculture programs in Nebraska. 
Purpose of the Study 
The purpose of this study is to identify science 
concepts taught in the vocational agriculture curriculum 
which are the same as science concepts considered necessary 
in the secondary science curriculum in Nebraska. The 
results of this study will be used to develop and update 
curriculum materials for students in vocational agriculture 
programs and to provide recommendations to school personnel 
regarding the awarding of science credit for vocational 
agriculture instruction in Nebraska. 
Specific Objectives 
The specific objectives are as follows: 
1. To compare the perceived importance ratings of 
including selected basic skill areas in vocational 
agriculture instruction by respondent group. 
2. To identify science concepts being taught in the 
majority of secondary vocational agriculture 
programs. 
3. To determine the degree of importance that 
vocational agriculture instructors and secondary 
science instructors place on science concepts 
taught in the majority of secondary vocational 
agriculture programs. 
4. To compare the degree of importance that vocational 
agriculture and science instructors place on the 
science concepts taught in the majority of 
secondary vocational agriculture programs. 
5. To determine the grade level where selected science 
concepts are most commonly taught in the majority 
of secondary vocational agriculture programs. 
Limitations of the Study 
The following limitations apply to this study: 
1. The study will be limited to public secondary 
institutions in Nebraska which offered vocational 
agriculture courses within the 1986-87 academic 
year. 
2. The study will involve the vocational agriculture 
and science curricula at the secondary (7 through 
12) grade level. 
3. The comparison of science programs will be limited 
to those randomly selected secondary schools 
offering vocational agriculture. 
Definition of Terms 
To aid in .the understanding of this study, several 
terms are defined as follows: 
7 
Basic Skills 
Those fundamental tasks commonly regarded as necessary 
for everyone within their life and career (e.g., reading, 
writing, mathematics). 
Bio-technology 
That aspect of modernization and experimental research 
concerned with the application of the biological sciences to 
transfer the hereditary material of one organism into 
another to produce a unique combination of desired traits. 
curriculum 
A planned set of objectives and learning activities for 
a comprehensive set of courses needed by students in 
completing a prescribed program of study. 
Science 
A systematic knowledge of natural or physical phenomena 
(e.g., earth science, biology, physics, chemistry). 
Science Concepts 
Those fundamental units of knowledge necessary for 
mastery of the basic skills requisite to comprehension of 
the basic themes and ideas of science. 
Vocational Agriculture 
A secondary school program certified by the Nebraska 
State Department of Education for instruction of students in 
grades 7 through 12 in agriculture in 130 secondary school 
districts across the state. 
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REVIEW OF LITERATURE 
The technological innovations of the latter half of 
this century have resulted in the necessity for agricultural 
and science sectors of the American economy to develop 
strong ties. Students of contemporary vocational 
agriculture classes require exposure to the sciences in 
order that they might master the growing demands of today's 
agriculture. The field of agriculture is "exploding," said 
Paul Berg, microbiologist at Stanford University. Berg, as 
reported by Osterlund (1985), called the transitional stage 
agriculture is now in "a grand adventure." 
In recent years, several studies have been conducted to 
determine the relationships between agriculture and science 
programs, including the science-related skills which are or 
should be considered a part of existing vocational 
agricultural programs. 
"A wide variance in the importance of science-related 
skills necessary for completion within the various programs 
in secondary vocational education" was reported by Anderson 
(1985). He stated that "certain secondary vocational 
programs do contain a significant component of science-
related skills." 
His research indicated that production agriculture and 
horticulture courses of secondary vocational programs 
contain significant components of biology, chemistry, and 
physics skills and concepts. 
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Anderson (1985), after examining the relationship 
between agricultural science/agribusiness programs and 
science programs, proposed offering science credit for the 
science competencies covered in the agricultural 
science/agribusiness programs in Colorado secondary 
institutions. Some of the advantages reported by Anderson 
included providing a science alternative for the non-college 
bound student as well as the college bound student, and 
increasing the awareness of the relationship between 
agriculture and the sciences. However, possible problems 
may arise, Anderson noted, if students enrolled in the 
courses for "easy" credit, or if they did not take advantage 
of the total program, by their non-participation in related 
activities or by dropping out for another class. 
A study dealing with basic skills in the mathematics 
area was conducted by Vogelzang (1978). His study involved 
the perceptions of selected groups toward the importance of 
including mathematics instruction as a part of a high school 
curricula and vocational agriculture programs. 
Vogelzang suggested that there is a need for 
coordination of instruction in mathematics between 
mathematics teachers and vocational agriculture teachers. He 
concluded that mathematical skills were perceived to be of 
importance in the vocational agriculture program, indicating 
that mathematical skills are needed in the preparation of 
students enrolled in the vocational agriculture program. 
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Umbaugh, et. al. (1985) reported that" concepts in 
biology, chemistry, and earth science are currently 
identified as being integral parts of the Pennsylvania 
vocational agriculture curriculum." Pennsylvania State 
Department of Education personnel are exploring the 
possibility of granting science credit for completion of 
vocational agriculture courses. 
Haye (1980) surveyed 400 high school students and 
reported that a majority of those students felt vocational 
agriculture classes should qualify for science credit 
because of the amount of science-related material included. 
Haye suggested that "if instruction in agriculture is to 
take its rightful place in the curriculum, it should be 
regarded as a science and not as a vocational subject for 
students who cannot cope with the sciences." 
Briers, et. al. (1986) conducted a study to determine 
the degree to which vocational agriculture instructors and 
students believe math and science concepts and skills are 
provided through instruction in vocational agriculture. His 
study involved the examination of basic curriculum materials 
for Texas vocational agriculture programs as published by 
Vocational Instruction Services for the identification of 
math and science concepts and skills. A survey of 200 
randomly selected Vocational Agriculture I and II programs 
and approximately 2,400 students was conducted to identify 
math and science concepts. Many math and science concepts 
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were identified as having been taught in Texas vocational 
agriculture programs. 
Lloyd Bell (1987) conducted an evaluation of his 
findings in conjunction with the Nebraska science concepts 
study. Bell assembled a group of science curriculum 
experts, secondary school administrators, vocational 
agriculture teachers and science teachers to evaluate his 
findings in the science concepts study for science credit 
equivalence for vocational agriculture instruction. The 
recommendations made included granting no science credit for 
traditional vocational agriculture programs. However, 
science credit may be awarded based upon the identification 
of related scientific concepts within a documented 
agricultural science curriculum and the approval of local 
school officials. Also recommended was the use of team 
teaching by science and vocational agriculture teachers in 
agricultural science courses. In addition, vocational 
agriculture teachers and colleges should be encouraged to 
develop programs to enable teachers to obtain second 
endorsements in science. 
In a report by Michael J. Phillips (1985), director of 
the Food and Renewable Resources Program, he stated that the 
application of bio-technology to existing agricultural 
programs could greatly benefit animal and plant production. 
In his study, Phillips noted that advancements in 
science could make crops more resistant to disease and 
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insects, more sturdy in environments with shorter growing 
seasons, and able to produce more protein while generating 
their own nitrogen fertilizer. 
Phillips pointed out that disseminating information to 
those in the agricultural field who can use it will be a 
vital step in assuring the science-agriculture bond will 
hold. He wrote that "federal extension has dramatically de-
emphasized its direct educational role over the past 20 
years." 
In a 1985 Briefing Report to Congress from the United 
States General Accounting Office, it was reported that 
agriculture today is "part of a capital-intensive, 
technologically advanced food/agriculture sector oriented 
toward more sophisticated marketing in a world economy." 
The report stated that major factors which today influence 
agriculture include "technological development (such as bio-
technology) • " 
Osterlund (1985) supported the idea that advancement in 
science will greatly affect agriculture over the next 
generation. He noted that scientists predicted that 
pesticides may be discontinued within 25 years due to 
development of biologically-engineered pesticides. 
Osterlund also noted the great increase in the number 
of corporations investing in bio-technological research for 
agricultural purposes. In the early 1980's, osterlund 
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reported, "several hundred u.s. firms, reflecting a capital 
investment of nearly $2 billion, employed bio-technology." 
Among the findings of the Agriculture 2001 Committee (a 
group of farmers, agri-businessmen, ranchers and university 
staff members appointed by the University of Nebraska-
Lincoln Board of Regents in 1981) as reported by Looker 
(1984), was a request that "the group ask for more 
interdisciplinary research that combines business, marketing 
and production technology." 
"The technology of farming and ranching will require 
the expertise of several scientific disciplines," the report 
suggested. The final report requested that the university 
add researchers especially trained in bio-technology, as an 
effort to "help plant and animal breeders develop more 
productive and hardier crops and livestock." 
In the Agriculture 2000 study (1983), it was reported 
that the increased technology in agriculture would create 
the need for a variety of new and growing occupations, such 
as programmers, agricultural engineers, absentee farm 
managers, plant scientists and animal nutritionists. The 
latter two especially will need excellent training in both 
science and agriculture, since, as the report stated, "these 
specialists must have good business and management training 
so they can talk one-on-one with farmers." 
Only 11,600 qualified graduates are available to fill 
14,000 jobs in agricultural science and technology, 
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according to an article, "Ag Degrees Offer More Jobs, 
Attract Fewer Students," appearing in Successful Farming 
magazine (1986, October). This shortage of qualified 
graduates has spurred agricultural colleges to recruit 
heavily in urban areas. Recruitment efforts have focused on 
promoting agricultural careers in science, technology and 
business rather than the traditional production agriculture 
careers due to the decreasing opportunities for employment. 
For those who cannot pass the college entrance exams, 
illiteracy, caused by poor education, threatens the quality 
of life in general for these individuals and for society as 
well. Rick Gladstone (1988) reported that estimates by the 
Department of Education indicated that more than 27 million 
Americans older than 17 cannot read or write well enough to 
perform daily living requirements. In addition, 45 million 
Americans were reported to have minimal competence in basic 
skills. This means that one of every three adults may lack 
the necessary skills to find employment. Even though work 
may be found by those with few basic skills, the question 
lies with how long the employer can remain competitive 
without the employees knowledge of the necessary basic 
skills. 
In an Associated Press news article appearing in the 
Lincoln Star (1988, February 22), "Employer's 'Dumbing Down' 
the Job," it was reported that many employers are trying to 
improve employee's skills to remain competitive. To improve 
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employee's basic skills, money and time are required for 
training. Retraining costs, however, can be prohibitive. 
In the article, Lawrence Mikulecky, an Indiana University 
professor and literacy expert, stated that about 100 hours 
of retraining is required to move a person up one grade 
level. From a sixth grade level to a twelfth grade level 
would require a substantial investment. The other 
alternative for employers is to eliminate those jobs which 
require that employees read, write or think and replace that 
function with computerized innovations (i.e. electronic 
scanners at grocery checkouts and automatic tellers at 
banks). This alternative is referred to by some educators 
as "dumbing down." Some of the problems associated with 
dumbing down include: an increase in the people required to 
service computers replacing employees, a decrease in job 
security, high job turnover rates and difficulty in 
advancement from a "dumb-down" job. Perhaps the most 
disturbing problem awaits in the long range repercussions, 
when the work force is concentrated into a small number of 
highly trained professionals and a majority of unskilled 
employees unable to advance from relatively simple tasks. 
A National Commission on Secondary Vocational Education 
was formed in January of 1984 to address some of the issues 
facing vocational education in a publication entitled, "The 
Unfinished Agenda." "The commission strived to gain a 
better understanding of the mission of secondary schools 
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and, within that, the role and function of vocational 
educati'on," said Robert Taylor (1984). 
In the report, Taylor stated, "Many high school 
graduates cannot read, write, compute, or perform well 
enough to find meaningful work during or following high 
school." One purpose of vocational education is to provide 
students with the skills needed to obtain employment upon or 
prior to graduation. However, Taylor reported, most middle-
class parents perceive vocational education as a high school 
program that is not a prerequisite for entrance into a four-
year college and therefore they devalue the program. 
Vocational education needs to be perceived as a valuable 
opportunity for students to enhance their basic skill 
knowledge. Taylor said that: 
"educational reformers have long called for 
vocational and academic teachers to collaborate 
in developing a balanced curriculum--one in 
which studies as English, science, mathematics, 
graphic arts and electronics would collectively 
enlarge an understanding of the workplace, and, 
in turn correct some of the traditional 
perceptions and stereotypes described here. The 
Commission reported that both general and 
vocational education leaders must undertake to 
integrate their curricula and demonstrate the 
co-equal importance of academic and vocational 
learning. In doing this, we will be more 
responsive to the unique needs of all students 
in our nation's secondary schools." 
The Carl D. Perkins Act (1984) recognized vocational 
education continuance by funding programs of this nature. 
The Perkins Act was implemented to provide financial 
assistance to each state for expansion, innovation and 
l7 
improvement of vocational education programs. According to 
Public Law 98-524, Stat. 2455-6, funds are available through 
the Perkins Act by meeting the needs identified in the state 
plan which include: 
-programs relating to curriculum development in 
vocational education within the state, including 
the application of basic skills training 
-the conduct of special courses and teaching 
strategies designed to teach the fundamental 
principles of mathematics and science through 
practical applications which are an integral 
part of the student's occupational program 
-exemplary and innovative programs which stress 
new and emerging technologies and which are 
designed to strengthen vocational education 
service and activities 
Additional financial assistance programs like the Carl 
Perkins Act will be crucial to the success of vocational 
agriculture programs in their attempt to enhance learning of 
basic skills in science and other areas to meet the demand 
for science technology and advancements. 
18 
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METHODS AND PROCEDURES 
The primary purpose of this study was to identify the 
science concepts taught in secondary vocational agriculture 
programs as perceived by Nebraska vocational agriculture 
instructors. 
The specific objectives were as follows: 
1. To compare the perceived importance ratings of 
including selected basic skill areas in vocational 
agriculture instruction by respondent group. 
2. To identify science concepts being taught in the 
majority of secondary vocational agriculture 
programs. 
3. To determine the degree of importance that 
vocational agriculture instructors and secondary 
science instructors place on science concepts 
taught in the majority of secondary vocational 
agriculture programs. 
4. To compare the degree of importance that vocational 
agriculture and science instructors place on the 
science concepts taught in the majority of 
secondary vocational agriculture programs. 
5. To determine the grade level where selected science 
concepts are most commonly taught in the majority 
of secondary vocational agriculture programs. 
Research Questions 
The following questions were developed to study the 
identified science concepts in vocational agriculture 
programs and to guide the organization and analysis of the 
study: 
1. Do vocational agriculture programs provide 
instruction in science concepts identified as being 
required for high school graduation? 
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2. Is there a significant difference in the degree of 
importance of the identified science concepts 
as perceived by vocational agriculture and 
secondary science teachers? 
3. Is there a significant difference between the 
extent to which identified science concepts are 
taught in vocational agriculture and secondary 
science programs? 
Selection of the Sample 
The population for this study consisted of 130 Nebraska 
secondary vocational agriculture teachers and the teachers 
offering science instruction in those same schools during 
the 1986-87 academic year. 
The sample used in this study included 44 randomly 
selected vocational agriculture teachers and the 
corresponding science teachers (earth science, biology, 
physics, and chemistry) providing science instruction in the 
same school system. 
Development of the Questionnaire 
A preliminary questionnaire was developed to determine 
the content validity and clarity of directions for the 
survey. Members of the University of Nebraska Agricultural 
Education staff, UNL and Nebraska State Department of 
Education science staff, and secondary Nebraska vocational 
agriculture and science instructors reviewed the 
questionnaire and made recommendations for improvement. The 
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recommendations were used to design the survey instrument 
used for this study (Appendix A). 
Questions for the survey focused on the degree of 
importance for a student to know a particular science 
concept upon graduation in relation to all courses taken. 
The degree of importance was rated on a five-point scale, 
with a "1" indicating "not important," a "2" indicating 
"somewhat important," a "3" indicating "moderately 
important," a "4" representing "important," and the high "5" 
being "very important" for a student to know upon 
graduation. 
Additional questions included whether or not the 
teacher currently taught the particular concept (yes or no). 
If "yes" was answered, the method of instruction was 
identified (theory, application, or both) and the 
corresponding grade level was identified (7, 8, 9, 10, 11, 
or 12). For the purpose of this study, "theory" was defined 
as the instructional method relating to a concept in terms 
of the ideal or hypothetical set of facts or phenomena. 
"Application" was defined as the instructional method by 
which demonstration of the concept in terms of practical 
uses in modern day living was accomplished. "Both" is a 
combination of theory and application instruction. 
Specific science concepts for the survey were obtained 
from the Quantum Project. The Quantum Project (1986) was 
developed as a result of Project Measure, a grant funded 
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program in Iowa. Educational service unit #3 in omaha, 
Nebraska, utilizes Quantum, the computer-accessed series of 
instructional objective banks in 25 subject areas, to 
provide educational materials to teachers. The Quantum 
project identified science instructional objectives in the 
areas of earth science, biology, physics and chemistry for 
inclusion in the Nebraska public schools. The identified 
concepts were validated by a jury of science experts 
consisting of a UNL professor of Curriculum and Instruction 
specializing in science methodology, a Nebraska Department 
of Education science consultant and the Lincoln Public 
Schools science Program Coordinator. 
Collection of Data 
A questionnaire, along with a cover letter and a self-
addressed, stamped envelope was mailed to the vocational 
agriculture teacher of each of the 44 randomly selected 
secondary educational institutions. Prior to sending the 
questionnaire, each vocational agriculture teacher was 
contacted by telephone to encourage participation and to 
obtain the names of the science instructors in their school 
and their primary teaching areas. The science teachers 
names were used to send personalized letters explaining the 
project and to send the correct science concept 
questionnaire. The cover letter (Appendix B) explained the 
questionnaire and its administration to science instructors 
in the respective secondary education institutions. Those 
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vocational agriculture teachers surveyed received additional 
questionnaires to distribute to the respective science 
instructors in the areas of earth science, biology, physics, 
and chemistry. All responses from a single school were 
collected by the vocational agriculture instructor and 
returned in a single envelope. 
A reminder letter was sent to those instructors who did 
not respond within a two week time period. A phone call was 
also made to all instructors not responding to the reminder 
letter within one week to encourage their participation. 
Data in Table 1 indicate the rate of response for the 
44 vocational agriculture teachers and their corresponding 
science teachers in earth science, biology, physics and 
chemistry. The 44 vocational agriculture instructors 
returned 33 completed surveys and provided a return rate of 
75.0 percent. The biology teachers had the highest return 
rate among science teachers (68.2%), followed by physics and 
chemistry (63.6%), and earth science teachers (54.5%). 
Analysis of Data 
Data analysis procedures for this study focused on 
meeting the objectives identified for this investigation. 
Computerized statistical analysis of the data was employed 
as a device for achieving the objectives of this study. 
The following procedures were used in the analysis of 
the data: 
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Table 1 
Return Rate ~ Respondent Group 
Respondent Group Mailed Received % Returna 
vocational Agriculture 
Teacher 
Earth Science Teacher 
Biology Teacher 
Physics Teacher 
Chemistry Teacher 
TOTAL 
44 
44 
44 
44 
44 
220 
33 
24 
30 
28 
28 
143 
75.0 
54.5 
68.2 
63.6 
63.6 
65.0 
Note: a - Return rate for science teacher groups may have 
varied due to some science areas not being taught 
in secondary school curriculum. 
-The survey (Appendix A) was divided into two parts. Part I 
contained demographic information and survey questions. 
Part II contained the science concepts by area (earth 
science, biology, physics and chemistry). 
-A code number was assigned to each questionnaire to 
identify the respondent's school and teaching area. 
-A code sheet (Appendix C) was designed to identify and 
describe each question found in the surveys. 
-The returned questionnaires were examined for illegible and 
incomplete data. If the respondent failed to complete parts 
of the questionnaire, it was recorded as "missing data." 
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-When evaluating the importance rating for concepts, the 
following guidelines were established: a score of 1 to 1.49 
indicated the concept was "of no value," 1.5 to 2.49 
indicated the concept was "somewhat important," 2.5 to 3.49 
indicated the concept was "moderately important," 3.5 to 
4.49 indicated the concept was "important," and 4.5 to 5.0 
indicated the concept was "very important." 
-The data were hand coded on the questionnaire and were 
entered directly from the questionnaire into a CMS data 
base. 
-Analysis procedures included the calculations of means, 
frequencies and standard deviations on all demographic data 
and on importance ratings of science concepts. 
-T-test probabilities were calculated to determine if mean 
importance scores of each science teacher group were 
different than mean importance ratings reported by 
vocational agriculture instructors. 
-A Cronback alpha reliability coefficient was calculated for 
the entire instrument (r=.86). 
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FINDINGS AND DISCUSSION 
The purpose of this study was to identify science 
concepts taught in the vocational agriculture curriculum 
which are the same as science concepts considered necessary 
in the secondary science curriculum in Nebraska. 
The population of this study consisted of 130 Nebraska 
secondary vocational agriculture teachers and the teachers 
offering science instruction in those same schools during 
the 1986-87 academic year. 
The sample selected to provide data for the purposes of 
this study included 44 randomly selected vocational 
agriculture teachers and the corresponding science teachers 
(earth science, biology, physics and chemistry) providing 
science instruction in the same school system. 
The findings and discussion in this chapter are 
presented in the following order: 1) demographic 
information about respondents, 2) identification of science 
concepts being taught in the majority of secondary 
vocational agriculture programs by science area (earth 
science, biology, physics and chemistry), and 3) grade level 
in which science concepts are taught in secondary vocational 
agriculture programs by science area. 
Demographic Information about Respondents 
Vocational Agriculture Teachers/Science Teacher - Degrees 
Demographic data from the 33 vocational agriculture 
teachers shown in Table 2 revealed that: 14 (42.4%) of the 
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Table 2 
Frequencies and Percentages of Selected Demographic Data EY Respondent 
Group 
Item 
B.S. Degree N 
% 
M.S. Degree N 
% 
Vocational 
Agriculture 
Teacher 
(N=33) 
19 
57.5 
14 
42.4 
Teaching Endorsements 
Vocational 
Agriculture 
Biological 
Science 
Chemistry 
Physics 
Natural 
Science 
Physical 
Science 
Vo Ag and 
Science 
Multiplea 
Science 
Other 
N 
% 
N 
% 
N 
% 
N 
% 
N 
% 
N 
% 
N 
% 
N 
% 
N 
% 
32 
97.0 
1 
3.0 
Earth 
Science 
Teacher 
(N=24) 
19 
79.2 
5 
20.8 
11 
45.8 
1 
4.2 
1 
4.2 
8 
33.3 
3 
12.5 
Biology 
Teacher 
(N=30) 
16 
53.3 
14 
46.7 
17 
56.7 
2 
6.7 
1 
3.3 
8 
26.7 
2 
6.7 
Physics 
Teacher 
(N=28) 
16 
57.1 
12 
42.9 
3 
10.7 
1 
3.6 
3 
10.7 
2 
7.1 
5 
17.9 
1 
3.6 
12 
42.9 
1 
3.6 
Chemistry 
Teacher 
(N=28) 
15 
53.6 
13 
46.4 
3 
10.7 
4 
14.3 
2 
7.1 
5 
17.9 
2 
7.1 
12 
42.9 
~: a = While many teachers were endorsed in mUltiple areas including 
earth science, no teacher was endorsed exclusively in earth 
science. 
teachers held M.S. degrees, while 19 (57.5%) held B.S. 
degrees. The vocational agriculture teachers and science 
teachers in biology, physics and chemistry revealed similar 
percentages holding M.S. and B.S. degrees. The earth 
science instructors in comparison to all respondent groups 
included only half as many M.S. degree teachers, 
proportionately (20.8%), and nearly double the teachers with 
B.S. degrees (79.2%). 
It was observed that 32 (97%) of the vocational 
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agriculture teachers held vocational agriculture teaching 
endorsements while one teacher (3%) held science endorsements in 
addition to the vocational agriculture endorsement. 
Demographic data from the science teachers responding 
revealed that most were endorsed in biological sciences and 
in multiple science areas. Specifically: 
-45.8 percent of the earth science teachers and 56.7 percent 
of the biology teachers were endorsed specifically in 
biological science. 
-42.9 percent of both the physics and chemistry teachers had 
multiple science endorsements. Multiple science 
endorsements included two or more teaching endorsements in 
any science area. A teacher endorsed in biology and natural 
science would be listed as a multiple science endorsement 
even though that person may be teaching physics. 
-12.5 percent of earth science, 6.7 percent of biology and 
3.6 percent of physics teachers held endorsements in areas 
other than science. 
The following endorsement information was reported by 
science teachers but was not included in a table: 
-25 percent of the earth science teachers held endorsements 
in physical education or elementary education. 
-26.7 percent of the biology teachers held endorsements in 
physical education. 
-39.3 percent of the physics teachers and 28.6 percent of 
the chemistry teachers held endorsements in mathematics. 
-79.2 percent of the earth science teachers were endorsed in 
biology. 
-86.7 percent of the biology teachers were endorsed in 
biology. 
-35.7 percent of the physics teachers were endorsed in 
physics. 
-42.9 percent of the chemistry teachers were endorsed in 
chemistry. 
All vocational agriculture teachers except one were 
endorsed only in vocational agriculture. Many of the 
science teachers had additional endorsements in science and 
other areas, such as physical education and mathematics. 
Since most small schools do not teach more than one class of 
physics or chemistry, additional endorsements are beneficial 
to candidates seeking teaching positions. 
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Data in Table 3 revealed information on the amounts of 
science credit completed by respondents. It was observed 
that: 
-Of the 31 vocational agriculture instructors responding, 
41.9 percent completed 13-18 credits in animal science, 48.4 
percent completed 7-12 credits in agricultural mechanics, 
and 35.5 percent completed 7-12 credits in plant science. 
Although other respondents indicated varying frequencies of 
credits in agricultural science areas, vocational 
agriculture teachers dominated in these three credit areas 
with the majority of credits in the 7-12 range or greater. 
-Biology credits were completed by all groups. Twenty-nine 
biology teachers completed biology credits, with 75.9 
percent of biology teachers having 18 or more credits. 
Thirty-one vocational agriculture instructors completed 
biology credits, with the majority (61.3%) having 1-6 
credits. 
-Physics credits were completed by all groups. Twelve 
physics teachers (46.2%) had 18 or more college credits in 
physics. 
-Twenty-five chemistry teachers acquired physics credits 
with the majority being 13-18 credits and 18 or more 
credits. Twenty vocational agriculture teachers (95.2%) 
held 1-6 credits in physics courses. 
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Table 3 
Freguencies and Percentages of College Credits ~ Agricultural Science 
and Other Science Areas £y ResEondent GrouE 
Vocational Earth 
Science Agriculture Science Biology Physics Chemistry 
Area Teacher Teacher Teacher Teacher Teacher 
(credits) (N) % (N) % (N) % (N) % (N) % 
Animal Science 
1- 6 2 6.5 2 33.3 2 33.3 2 40.0 3 42.9 
7-12 6 19.4 2 33.3 2 33.3 1 20.0 1 14.3 
13-18 13 41.9 1 14.3 
18+ 10 32.3 2 33.3 2 33.3 2 40.0 2 28.6 
31 6 6 5 7 
Ag Mechanics 
1- 6 1 3.2 
7-12 15 48.4 1 100 1 100 1 100 1 50.0 
13-18 10 32.3 1 50.0 
18+ 5 16.1 
31 1 1 1 2 
Plant Science 
1- 6 2 6.5 4 23.5 8 38.1 4 40.0 5 38.5 
7-12 11 35.5 5 29.4 5 23.8 3 30.0 4 30.8 
13-18 10 32.3 6 35.3 4 19.0 1 10.0 2 15.4 
18+ 8 25.8 2 11.8 4 19.0 2 20.0 2 15.4 
31 17 21 10 13 
Biology 
1- 6 19 61.3 1 5.3 1 3.4 4 20.0 3 14.3 
7-12 10 32.3 1 5.3 1 3.4 2 10.0 2 9.5 
13-18 2 6.5 2 10.5 5 17.2 4 20.0 4 19.0 
18+ 15 78.9 22 75.9 10 50.0 12 57.1 
31 19 29 20 21 
Physics 
1- 6 20 95.2 7 50.0 7 41.2 2 7.7 4 16.0 
7-12 3 21.4 4 23.5 3 11.5 3 12.0 
13-18 2 14.3 5 29.4 9 34.6 9 36.0 
18+ 1 4.8 2 14.3 1 5.9 g 46.2 
-..2. 36.0 
21 14 17 26 25 
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Table 3 (continued) 
Vocational Earth 
Science Agriculture Science Biology Physics Chemistry 
Area Teacher Teacher Teacher Teacher Teacher 
(credits) (N) % (N) % (N) % (N) % (N) % 
Chemistry 
1- 6 13 43.3 5 26.3 7 25.9 2 8.0 2 7.4 
7-12 15 50.0 7 36.8 9 33.3 4 16.0 3 11.1 
13-18 2 6.7 3 15.8 3 11.1 3 12.0 3 11.1 
18+ 4 21.1 8 29.6 16 64.0 19 70.4 
30 19 27 25 27 
Geology 
1- 6 6 100 5 50.0 7 46.7 5 38.5 6 46.2 
7-12 4 40.0 8 53.3 5 38.5 5 38.5 
13-18 1 7.7 1 7.7 
18+ 1 10.0 2 15.4 1 7.7 
6 10 15 13 13 
Anatomy and Physiology 
1- 6 10 90.9 7 38.9 6 22.2 8 53.3 6 40.0 
7-12 5 27.8 11 40.7 3 20.0 6 40.0 
13-18 5 27.8 6 22.2 2 13.3 2 13.3 
18+ 1 9.1 1 5.6 4 14.8 2 13.3 1 6.7 
11 18 27 15 15 
-Chemistry credits were identified by 128 teachers, 
therefore making chemistry the science area with the highest 
frequency of teacher participation. Nineteen chemistry 
teachers (70.4%) had 18 or more credits in chemistry 
coursework. Thirty vocational agriculture teachers were 
identified as completing chemistry credits with the majority 
(50.0%) having 7-12 credits. 
-Geology credits appeared as the lowest science 
participation area for all teachers. Fifteen biology 
teachers completed geology credits with the majority (53.3%) 
having 7-12 credits. six vocational agriculture teachers 
had 1-6 credits of geology. Most respondents had less than 
12 credits of geology. 
-Twenty-seven biology teachers completed anatomy and 
physiology credits with 40.7 percent being in the 7-12 
credit range. Ten vocational agriculture teachers (90.1%) 
had 1-6 credits of anatomy and physiology. 
Biology teachers dominated other science teachers by 
accumulating more credits in most science credit areas. 
Many vocational agriculture teachers had credits in the 
science areas but with fewer credits. However, vocational 
agriculture teachers dominated all agricultural science 
areas (animal science, ag mechanics and plant science). 
Vocational agriculture teachers seemed to be well 
represented in most science credit areas. The College of 
Agriculture requirements for a B.S. degree in agriculture 
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education include: one class in physics, two classes in 
chemistry, two classes in biology, and several classes of 
animal science, agricultural mechanics or plant science. 
One must realize that two classes in chemistry would be 
equal to eight credits and the corresponding category would 
be 7-12 credits. 
Table 4 provides information on the importance of 
integrating five basic skills areas into vocational 
agriculture instruction. The basic skills areas are listed 
in order of composite mean importance ratings by all 
respondent groups starting with the highest (science) and 
ending with the lowest (English). Science (4.32) was 
identified by all groups as the most important basic skills 
area for emphasis in vocational agriculture. Individual 
teacher groups were: biology (4.53), earth science (4.38), 
vocational agriculture (4.27), chemistry (4.29) and physics 
(4.11). 
Math (4.09) was identified as the second most important 
basic skill area by a majority of respondents, including the 
respondent groups of vocational agriculture teachers (4.12), 
earth science teachers (4.08) and chemistry teachers (4.07). 
Reading (4.04) followed closely behind math as the 
third most important basic skill area for emphasis in 
vocational agriculture by the respondents composite score. 
However, vocational agriculture teachers mean importance 
rating (3.88) identified speech as the third most important 
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Table 4 
Means, Standard Deviations and Rank of Perceived Importance Ratings 
for Emphasizing Basic Skills in Vocational Agriculture Ex Respondent 
Group 
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Basic Skill 
Area 
(Composite 
Mean) 
Vocational 
Agriculture 
Teacher 
(N=33) 
Earth 
Science 
Teacher 
(N=24) 
Biology 
Teacher 
(N=30) 
Physics 
Teacher 
(N=28) 
Chemistry 
Teacher 
(N=28) 
Science Ma 
(4.32) 
Math 
(4.09) 
M 
SD 
R 
Reading M 
(4.04) 
Speech 
(3.61) 
SD 
R 
M 
SD 
R 
English M 
(3.59) 
SD 
R 
4.27 
.84 
1 
4.12 
.78 
2 
3.85 
.97 
4 
3.88 
.70 
3 
3.39 
.83 
5 
4.38 4.53 4.11 
.77 .63 .83 
1 1 1 
4.08 4.20 3.96 
.88 .76 .81 
2 3 3 
3.92 4.30 4.04 
.93 .79 .85 
3 2 2 
3.46 3.57 3.59 
.83 .90 .84 
4 5 5 
3.38 3.70 3.82 
.77 .84 .77 
5 4 4 
~: a - Means calculated from 1-5 scale; 1- Not Important; 
3 = Important; 5 = Very Important. 
4.29 
.71 
1 
4.07 
.72 
2 
4.07 
.90 
3 
3.54 
.79 
5 
3.68 
.77 
4 
b = Rank of basic skill means by respondent group from 1 to 5 
with 1 being most important. 
M = Mean, SD = Standard Deviation, R = Rank 
basic skill area for inclusion in vocational programs. 
Richard M. Foster (1978) observed similar findings in his 
study which focused on determining the importance of 
language arts skills as part of the high school curricula 
and as part of vocational agriculture programs. Foster 
reported that vocational agriculture teachers placed more 
importance on speaking and listening skills in vocational 
agriculture programs than reading and writing skills. The 
increased emphasis on leadership development and speaking in 
vocational agriculture programs may have influenced the 
higher rating for speech by vocational agriculture teachers. 
Composite means and rankings revealed that of all the 
basic skill areas, speech (3.61) and English (3.59) ranked 
the lowest among the respondent groups. All respondent 
groups rated all basic skills as important or of above 
average importance for inclusion in vocational agriculture 
programs. Since respondent means were all above 3.38, all 
teachers perceived the five basic skill areas to be 
important for vocational agriculture teachers to emphasize 
as part of instruction. 
The high ranking of the basic skills area of science 
was expected due to the nature of the survey and the 
teaching area of respondents. The close ranking of math 
(second) and reading (third) indicated the continued need 
for these much recognized basic skills. 
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The lower ranking of speech (fourth) and English 
(fifth) indicated a perceived lower importance by the 
respondents. However, in society today, a knowledge of all 
of the basic skill areas is in necessary. One cannot easily 
attain the proper basic skills in reading without the basic 
skills of speech and English. 
Identification of Science Concepts 
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Table 5 identified that 27 out of 141 earth science concepts 
(19.15%), as identified by the Quantum Project, were being 
taught by at least 50 percent of the vocational agriculture 
teachers in the study. The 27 identified concepts were also 
taught by the majority of earth science teachers. The 
concepts in the table were listed by vocational agriculture 
teacher mean importance ratings from highest (4.38) to 
lowest (3.38). Vocational agriculture teachers rated the 
concept erosion as the most important concept taught, with a 
4.38 mean importance rating. It was observed that 93.8 
percent of the vocational agriculture teachers taught the 
concept. Earth scien~e teachers rated laboratory safety the 
highest in importance with a 4.58 mean, with 95.8 percent of 
earth science teachers teaching the concept. 
The vocational agriculture teachers identified 25 of 
the 27 earth science concepts as being important (3.5-4.49 
mean). The vocational agriculture teachers identified 2 
concepts, water cycle (3.44) and weather and climate (3.38) 
as moderately important (2.5-3.49 mean). The earth science 
Table 5 
Means, Standard Deviations and T-Probabilities of Importance Ratings 
of Earth Science Concepts Taught Qy Nebraska Vocational Agriculture 
Teachers Qy Respondent Group 
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Concepta Vocational Agriculture 
Teacher 
Earth Science 
Teacher 
(N=24) 
T- Probability 
Erosion 
Soil Conservation 
Soil Conservation 
and Use 
Land Conservation 
Pesticides 
Water Conservation 
Laboratory Safety 
(N=33) 
M 4.38 
SD .87 
% 93.8 
M 4.33 
SD .96 
% 97.0 
M 4.27 
SD .88 
% 100.0 
M 4.24 
SD 1. 00 
% 96.9 
M 4.16 
SD .81 
% 93.9 
M 4.15 
SD 1. 06 
% 90.9 
M 4.12 
SD 1. 02 
% 62.5 
Soil Resources (Natural) M 
SD 
% 
4.03 
1.08 
93.9 
Land Resources (Natural) M 
SD 
% 
4.00 
.87 
87.5 
4.39 
.66 
91.3 
4.35 
.71 
79.2 
4.21 
.78 
78.3 
4.39 
.72 
66.7 
4.17 
.78 
66.7 
4.39 
.72 
79.2 
4.58 
.72 
95.8 
4.09 
1.07 
75.0 
4.05 
.74 
75.0 
.940 
.951 
.775 
.544 
.936 
.352 
.063 
.838 
.836 
~: a - Only concepts taught by at least 50 percent of the vocational 
agriculture teachers are included. 
M = Mean, SD = Standard Deviation 
Table 5 (continued) 
Concept Vocational Agriculture 
Teacher 
Water Resources 
(Natural) 
Water Pollution 
Water Quality 
Grassland 
Energy Conservation 
Run-off (Surface) 
Animal Resources 
(Natural) 
Carbon Dioxide-O~ygen 
Cycle 
Food Chains and Webs 
Weathering 
(N=33) 
M 4.00 
SD .87 
% 81.8 
M 3.97 
SD .98 
% 68.8 
M 3.91 
SD .84 
% 75.8 
M 3.82 
SD 1.10 
% 87.5 
M 3.81 
SD .86 
% 65.6 
M 3.76 
SD .87 
% 84.8 
M 3.73 
SD 1. 01 
% 72.7 
M 3.73 
SD 1.04 
% 69.7 
M 3.69 
SD 1. 00 
% 61.3 
M 3.67 
SD .85 
% 87.5 
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Earth Science T-Probability 
Teacher 
(N=24) 
4.27 
.83 
83.3 
4.50 
.59 
87.5 
4.13 
.76 
87.0 
3.73 
.99 
73.9 
4.44 
.66 
83.3 
3.83 
.76 
83.3 
4.00 
.93 
62.5 
4.13 
.82 
87.5 
4.32 
.65 
75.0 
3.92 
.65 
91.3 
.249 
.022* 
.318 
.756 
.005** 
.733 
.315 
.126 
.012* 
.235 
Note: * - Means significantly different (p<.05) 
** = Means significantly different (p<.Ol) 
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Table 5 (continued) 
Concept Vocational Agriculture Earth Science T-Probability 
Teacher Teacher 
(N=33) (N=24) 
Structure of Earth M 3.67 3.13 .062 
SD 1.08 .97 
% 72.7 81.8 
Animal Life Conservation M 3.64 4.26 .012* 
SD .93 .81 
% 66.7 70.8 
Topography and Mapping M 3.64 3.21 .112 
SD .96 1.02 
% 87.5 54.2 
Living Populations M 3.64 4.23 .021* 
(Ecosystems) SD 1.03 .69 
% 60.6 69.6 
Structure (Groundwater) M 3.59 3.92 .146 
SD .80 .83 
% 62.5 87.5 
Nitrogen Cycle M 3.58 3.86 .299 
SD 1.09 .83 
% 69.7 75.0 
Water Cycle M 3.44 4.46 .000"'* 
SD .95 .66 
% 54.8 100.0 
Weather and Climate. M 3.38 3.96 .0071'1' 
SD .79 .75 
% 50.0 91. 7 
" 
teachers identified 25 of the 27 earth science concepts as 
being important. Earth science teachers identified two 
concepts, topography and mapping (3.21) and structure of 
earth layers (3.13) as being moderately important. 
Generally, for both the vocational agriculture and earth 
science teachers, a higher importance rating indicated a 
higher percentage of instructors teaching the concept. 
Eight of the 27 earth science concepts were identified 
as being significantly different in importance between 
vocational agriculture and earth science teachers. The 
concepts identified as having significantly different 
importance ratings were: 
-water pollution (p<.05) 
-food chains and webs (p<.05) 
-animal life conservation (p<.05) 
-living populations (ecosystems) (p<.05) 
-energy conservation (p<.01) 
-water cycle (p<.01) 
-weather and climate (p<.01) 
All earth science concepts identified as being 
significantly different were deemed more important and 
taught by a higher percentage of earth science teachers than 
vocational agriculture teachers. 
Although not reported in a table, the data revealed 
that of the 141 concepts, 136 (96.5%) were taught by earth 
science teachers and 71 (50.4%) of all earth science 
concepts were rated as important. Vocational agriculture 
teachers taught 27 (19.2%) of the 141 earth science concepts 
and rated 30 (21.3%) concepts as important. vocational 
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agriculture teachers taught fewer concepts than they rated 
as important. However, earth science teachers taught more 
concepts than they rated as important. Those concepts rated 
as moderately important or less by earth science teachers 
may not be perceived as being as important as other earth 
science concepts, but are included as a part of a complete 
earth science curriculum. 
Table 6 identified that 38 out of 149 biology concepts 
(25.5%), as identified by the Quantum Project, were being 
taught by at least 50 percent of the vocational agriculture 
teachers. The 38 identified concepts were also taught by 
the majority of biology teachers. 
The concepts in the table were listed by vocational 
agriculture teacher mean importance ratings from highest 
(4.24) to lowest (3.39). Vocational agriculture teachers 
rated the concept, food uses of plants, with a 4.24 mean 
importance score as most important, with 94.0 percent of the 
vocational agriculture teachers teaching the concept. 
Biology teachers rated laboratory safety and meiosis as the 
concepts with the highest importance mean (4.33). Meiosis 
was taught by all biology teachers while laboratory safety 
was taught by 96.7 percent of the biology teachers. 
The vocational agriculture teachers identified 33 of 
the 38 biology concepts as being important (3.5-4.49 mean). 
The vocational agriculture teachers identified five 
concepts, difference between mitosis and meiosis (3.49), 
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Table 6 
Means, Standard Deviations and T-Probabilities of Importance Ratings 
of Biology Concepts Taught Qy Nebraska Vocational Agriculture Teachers 
Qy Respondent Group 
Concepta 
43 
Vocational Agriculture 
Teacher 
Biology 
Teacher 
(N=30) 
T-Probability 
(N=33) 
Food Uses of Plants M 4.24 
SD .90 
% 94.0 
Plant Needs M 4.15 
.91 
90.9 
SD 
% 
Effects of Selective M 
Breeding SD 
% 
4.13 
.87 
87.1 
Life Cycles of Plants M 
SD 
% 
4.13 
.91 
91. 0 
Embryo Development 
Reproduction of 
Monocots (Corn) 
Dominant and 
Recessive Traits 
Reproduction of 
Dicots (Soybeans) 
M 4.07 
SD .85 
% 75.0 
M 4.00 
SD .79 
% 90.9 
M 3.97 
SD .98 
% 93.5 
M 3.94 
SD .79 
% 90.9 
3.73 
1.14 
70.0 
3.72 
.92 
83.3 
3.70 
1.02 
96.7 
3.59 
.91 
89.7 
3.97 
.77 
100.0 
3.57 
.77 
93.3 
4.13 
.82 
100.0 
3.57 
.77 
86.7 
.053 
.071 
.082 
.024* 
.639 
.032* 
.478 
.063 
Note: a - Only concepts taught by at least 50 percent of the vocational 
agriculture teachers are included. 
M = Means, SD = Standard Deviation 
* = Means significantly different (p<.05) 
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Table 6 (continued) 
Concept Vocational Agriculture Biology 
Teacher Teacher T-Probability 
(N=33) (N=30) 
Photosynthesis M 3.94 4.10 .438 
(Light Reaction) SD .79 .85 
% 78.8 100.0 
Reproduction in M 3.94 4.07 .534 
Plants SD .93 .64 
% 90.9 96.7 
Common Products of M 3.94 3.52 .112 
Plants SD 1.00 1. 01 
% 87.9 64.3 
Laboratory Safety M 3.94 4.33 .138 
SD 1.11 .96 
% 54.8 96.7 
Plant Structure and M 3.88 3.79 .714 
Function SD .99 .82 
% 87.9 93.1 
Systems of Mammals M 3.88 4.00 .609 
(Except Humans) SD 1.02 .77 
% 75.8 96.6 
Monocots vs. Dicots M 3.85 3.53 .154 
SD .91 .82 
% 94.0 90.0 
Respiration of Plants M 3.82 3.80 .939 
SD .85 1.03 
% 93.9 90.0 
Significance of M 3.81 4.17 .089 
Fertilization SD .82 .79 
% 75.0 96.7 
Major Characteristics M 3.79 4.10 .142 
of Mammals SD .96 .66 
% 54.5 100.0 
Table 6 (continued) 
Concept Vocational Agriculture 
Teacher 
Punnett Square Method M 
for Determining SD 
Genetic Traits % 
Incomplete Dominance M 
SD 
% 
Embryonic Development M 
SD 
% 
(N=33) 
3.75 
.88 
71.9 
3.75 
1.02 
81.3 
3.72 
.77 
58.1 
Photosynthesis 
(Dark Reaction) 
M 3.70 
SD .77 
% 57.6 
Compare Respiration 
and Photosynthesis 
M 3.70 
SD .88 
% 81.8 
Function of 
Carbohydrates 
M 3.67 
SD .92 
% 72.7 
Probability Solution M 
Method of Genetic SD 
Traits % 
Effects of Mutation M 
SD 
% 
Mendel's Theories M 
(Heredity in Plants) SD 
% 
3.66 
.94 
56.3 
3.61 
.88 
64.5 
3.59 
.80 
56.7 
Osmosis M 3.56 
SD .88 
% 57.6 
Biology 
Teacher 
(N=30) 
3.90 
1.03 
96.7 
3.93 
.87 
100.0 
3.63 
.85 
96.7 
4.06 
.87 
96.7 
4.10 
.85 
90.0 
4.14 
.92 
93.3 
3.63 
.93 
86.7 
4.00 
.74 
100.0 
3.97 
.81 
100.0 
4.13 
.73 
100.0 
~: ** - Means significantly different (p<.Ol) 
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T-Probability 
.539 
.449 
.680 
.078 
.070 
.049* 
.923 
.069 
.073 
.007** 
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Table 6 (continued) 
Concept Vocational Agriculture Biology 
Teacher Teacher T-Probability 
(N=33) (N=30) 
Significance of M 3.56 4.10 .015* 
Meiosis SD .95 .71 
% 56.3 96.7 
Mitosis M 3.56 4.30 .001** 
SD .91 .70 
% 51.5 100.0 
Meiosis M 3.55 4.33 • OOO'~* 
SD .91 .76 
% 51.5 100.0 
Definition of Applied M 3.53 3.60 .751 
Genetic Terms SD .84 .86 
% 62.5 96.7 
Gene Mutations M 3.50 3.83 .145 
SD '.95 .76 
% 58.1 100.0 
Difference between M 3.49 4.17 .004** 
Mitosis and Meiosis SD .97 .79 
% 51.5 100.0 
Diffusion M 3.47 4.13 .003** 
SD .92 .73 
% 57.6 100.0 
Function of Lipids M 3.46 3.93 .088 
SD 1.00 1.16 
% 57.6 90.0 
Insects (Complete M 3.42 3.23 .430 
Metamorphqsis) SD 1.03 .86 
% 63.6 90.0 
Insects (Incomplete M 3.39 3.23 .490 
Metamorphosis) SD .97 .86 
% 63.6 90.0 
diffusion (3.47), function of lipids (3.46), insects-
complete metamorphosis (3.42), and insects-incomplete 
metamorphosis (3.39) as moderately important (2.5-3.49 
mean). The biology teachers identified 36 of the 38 biology 
concepts as being important. Biology teachers identified 
two concepts, insects-complete metamorphosis (3.23) and 
insects-incomplete metamorphosis (3.23) as being moderately 
important. For the majority of the identified concepts for 
both vocational agriculture and biology teachers, a higher 
importance rating indicated a higher percentage of 
instructors teaching the concepts. 
Nine of the 38 biology concepts were identified as 
being significantly different in importance between 
vocational agriculture and biology teachers. The concepts 
identified as being significantly different were: 
-life cycles of plants (p<.05) 
-reproduction of monocots (corn) (p<.05) 
-function of carbohydrates (p<.05) 
-significance of meiosis (p<.05) 
-osmosis (p<.OI) 
-mitosis (p<.OI) 
-meiosis (p<.Ol) 
-difference between mitosis and meiosis (p<.Ol) 
-diffusion (p<.Ol) 
All biology concepts identified as being significantly 
different, except life cycles of plants and reproduction of 
monocots (corn), were deemed more important and taught by a 
higher percentage of biology teachers than vocational 
agriculture teachers. 
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Although not reported in a table, the data revealed 
that biology teachers taught 147 (98.7%) of the 149 biology 
concepts and rated 103 (69.1%) of all biology concepts as 
important. Biology teachers taught the highest percentage 
of science concepts and rated more concepts as important 
than any other respondent group within their own area of 
expertise. Vocational agriculture teachers taught 38 
(25.5%) of the biology concepts and rated 73 (49.0%) 
concepts as important. 
Vocational agriculture teachers taught more concepts in 
biology and rated more biology concepts as important than in 
any other science area. They also rated nearly twice as 
many biology concepts as being important than are being 
taught in vocational agriculture. This gives strength to 
the statement that vocational agriculture may be considered 
to be an applied biological science. 
Table 7 identified that 28 out of 160 physics concepts 
(17.5%), as identified by the Quantum Project, were being 
taught by at least 50 percent of the vocational agriculture 
teachers. Of the 28 identified concepts, 26 were also 
taught by the majority of physics teachers. Physics 
teachers identified two concepts, internal combustion engine 
and flow rate as not being taught by the majority of physics 
teachers, but by 44.4 percent and 44.0 percent of the 
physics teachers respectively. 
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Table 7 
Means, Standard Deviations and T-Probabilities of Importance Ratings 
of Physics Concepts Taught £y Nebraska Vocational Agriculture Teachers 
£y Respondent Group 
Concepta Vocational Agriculture 
Teacher 
(N=33) 
Internal Combustion M 
Engine SD 
% 
3.94 
1.03 
81.8 
Uses of Electricity M 
SD 
% 
3.91 
.89 
78.8 
Conduction of 
Electricity 
Circuit Diagrams 
M 3.91 
SD ,,91 
% 90.9 
M 3.88 
SD .98 
% 87.5 
Alternating Current M 
SD 
% 
3.85 
.94 
97.0 
D. C. Circuits 
Volt 
Motors 
Fuses and Circuit 
Breakers 
M 3.84 
SD 1. 02 
% 90.9 
M 3.82 
SD .92 
% 93.9 
M 3.82 
SD .92 
% 90.9 
M 3.82 
SD .98 
% 93.9 
Physics 
Teacher 
(N=28) 
3.44 
.96 
44.4 
3.70 
1.03 
89.3 
4.11 
.92 
96.4 
3.39 
1.20 
88.9 
3.81 
1.02 
85.7 
3.50 
1.04 
92.9 
3.86 
.89 
92.9 
3.52 
1.01 
74.1 
3.68 
1.02 
82.1 
T-Probability 
.065 
.422 
.403 
.091 
.874 
.201 
.868 
.235 
.589 
~: a _ Only those concepts taught by at least 50 percent of the 
vocational agriculture teachers are included. 
M = Means, SD = Standard Deviation 
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Table 7 (continued) 
Concept Vocational Agriculture Physics T-Probability 
Teacher Teacher 
(N=33) (N=28) 
Direct Current M 3.82 3.96 .554 
SD 1.01 .88 
% 97.0 92.9 
Ampere M 3.79 3.82 .887 
SD .93 .91 
% 90.9 92.9 
Electrical Energy M 3.79 3.93 .601 
SD 1.02 1.00 
% 87.5 92.9 
Means of Producing M 3.78 3.71 .816 
Electricity SD L07 1.15 
% 78.1 92.9 
Power M 3.77 4.08 .183 
SD .92 .74 
% 75.0 100.0 
Ohm M 3.76 3.75 .976 
SD .94 1.01 
% 90.6 92.9 
Work M 3.74 4.04 .179 
SD .89 .72 
% 68.8 100.0 
Mechanical Energy M 3.72 3.78 .791 
SD .77 .93 
% 75.0 96.3 
Cells and Batteries M 3.70 3.57 .611 
SD .95 .96 
% 81.8 89.3 
I Electrical Meters M 3.64 3.22 .135 SD .96 1.16 % 81.8 78.6 
lilli 
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Table 7 (continued) 
Concept Vocational Agriculture Physics T-Probability 
Teacher Teacher 
(N=33) (N=28) 
Uses of Energy M 3.59 3.93 .133 
SD .84 .83 
% 59.4 92.6 
Forms of Energy M 3.59 3.96 .100 
SD .84 .85 
% 56.3 100.0 
Conservation of M 3.59 4.00 .074 
Energy SD .84 .88 
% 53.1 100.0 
Torque M 3.59 3.22 .166 
SD .98 1.05 
% 75.0 77 .8 
Pressure M 3.57 3.73 .521 
SD .90 1.00 
% 54.8 81.5 
Sources of Energy M 3.56 3.93 .076 
SD .80 .73 
% 59.4 96.3 
Transformers M 3.46 3.15 .224 
SD .94 .99 
% 72.7 64.3 
Expansion of Solids M 3.39 3.70 .111 
SD .79 .67 
% 51.5 96.3 
Flow Rate M 3.37 2.67 .011* 
SD .96 .96 
% 54.8 44.0 
Note: * - Means significantly different (p<.05) 
The concepts in the table were listed by vocational 
agriculture teacher mean importance ratings from highest 
(3.94) to lowest (3.36). Vocational agriculture teachers 
rated the internal combustion engine concept with a 3.94 
mean importance while 81.8 percent of the vocational 
agriculture teachers taught the concept. Physics teachers 
rated power the highest with a 4.08 mean, with all physics 
instructors teaching the concept. 
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The vocational agriculture teachers identified 25 of 
the 28 physics concepts as being important (3.5-4.49 mean). 
The vocational agricu~ture teachers identified three 
concepts, transformers (3.46), expansion of solids (3.39) 
and flow rate (3.37) as being moderately important (2.5-3.49 
mean). The physics teachers identified 22 of the 28 physics 
concepts as being important. Physics teachers identified 
six concepts, internal combustion engine (3.44), circuit 
diagrams (3.39), electrical meters (3.22), torque (3.22), 
transformers (3.15) and flow rate (2.67) as being moderately 
important. For both the vocational agriculture and physics 
teachers, a higher importance rating did not always indicate 
a higher percentage of instructors teaching the concept. 
One of the 28 physics concepts, flow rate, (p<.05) was 
identified as being significantly different in importance 
between vocational agriculture and physics teachers. Flow 
rate was deemed more important and taught by a higher 
percentage of vocational agriculture teachers than physics 
teachers. 
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Although not reported in a table, data indicated that 
physics teachers taught 153 (95.6%) of the 160 physics 
concepts and rated 81 (50.6%) of all physics concepts as 
important. Vocational agriculture teachers taught 28 
(17.5%) of the 160 physics concepts and 27 (16.9%) of the 
physics concepts as important. It was noted that vocational 
agriculture teachers deemed a higher percentage of those 
physics concepts taught by that group as being "important." 
Table 8 identified that nine out of 144 chemistry 
concepts (6.25%), as identified by the Quantum Project, were 
being taught by at least 50 percent of the vocational 
agriculture teachers. The nine identified concepts were 
also taught by the majority of chemistry teachers. The 
concepts in the table were listed by vocational agriculture 
teacher mean importance ratings from highest (3.82) to 
lowest (3.30). Vocational agriculture teachers rated the 
concept, pH scale, with a 3.82 mean as most important with 
90.9 percent of the vocational agriculture teachers teaching 
the concept. 
Chemistry teachers rated the concept water the highest 
with a 4.22 mean, with all chemistry teachers teaching the 
concept. The vocational agriculture teacher identified five 
of the nine chemistry concepts as being important (3.5-4.49 
mean). The vocational agriculture teachers identified four 
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Table 8 
Means, Standard Deviations and Probabilities of Importance Ratings of 
Chemistry Concepts Taught £y Nebraska Vocational Agriculture Teachers 
£y Respondent Group 
Concepta Vocational Agriculture 
Teacher 
pH Scale 
Water 
(N=33) 
M 3.82 
SD .98 
% 90.9 
M 3.70 
SD 1.10 
% 60.6 
Distinguish Between M 
Acids and Bases SD 
% 
3.61 
.90 
81.'8 
Definitions of 
Acids, Bases and 
Salts 
Oxygen 
Carbon Dioxide 
Metabolism 
Storage Battery 
Reactions 
Acid-Base 
Neutralization 
Reactions 
M 3.53 
SD .95 
% 65.6 
M 3.52 
SD 1. 09 
% 51.5 
M 3.46 
SD .97 
% 51.5 
M 3.39 
SD .83 
% 54.5 
M 3.39 
SD .97 
% 57.6 
M 3.30 
SD .88 
% 54.5 
Chemistry 
Teacher 
(N=28) 
3.89 
1.19 
100.0 
4.22 
.70 
100.0 
4.11 
.97 
100.0 
3.89 
1.05 
100.0 
3.63 
.97 
100.0 
3.48 
.94 
92.3 
3.20 
1.08 
53.6 
3.39 
.85 
64.3 
3.82 
1.08 
100.0 
T-Probability 
.802 
.036* 
.041* 
.175 
.673 
.914 
.442 
.969 
.048* 
Note: a - Only those concepts taught by at least 50 percent of the 
vocational agriculture teachers are included. 
M = Means, SD = Standard Deviation 
* = Means significantly different (p<.05) 
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concepts, carbon dioxide (3.46), metabolism (3.39), storage 
battery reactions (3.39) and acid-base neutralization 
reactions (3.30) as moderately important (2.5-3.49 mean). 
The chemistry teachers identified six of the nine concepts 
as being important. Chemistry teachers identified three 
concepts, carbon dioxide (3.48), storage battery reactions 
(3.39) and metabolism (3.20) as being moderately important. 
Generally for both the vocational agriculture and chemistry 
teachers a higher importance rating indicated a higher 
percentage of instructors teaching the concept. 
Three of the nine chemistry concepts were identified as 
being significantly different in importance between 
vocational agriculture and chemistry teachers. The concepts 
identified as being significantly different were: 
-water (p<.05) 
-distinguish between acids and bases (p<.05) 
-acid-base neutralization reactions (p<.05) 
All chemistry concepts identified as being 
significantly different were deemed more important and 
taught by a higher percentage of chemistry teachers than 
vocational agriculture teachers. 
Although not reported in a table, the data revealed 
that of the 144 chemistry concepts, 132 (91.7%) concepts 
were taught by chemistry teachers and 76 (52.8%) of all 
chemistry concepts were rated as important. Vocational 
agriculture teachers taught 6.25 percent of the 144 
chemistry concepts rated seven (4.9%) concepts as important. 
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The majority of vocational agriculture teachers had 
college credits in chemistry but did not perceive many of 
the chemistry concepts in the questionnaire as important and 
therefore may not teach them. 
Grade Level 
Table 9 identified the grade levels at which the 27 
earth science concepts were most commonly taught in the 
majority of vocational agriculture programs. Four earth 
science concepts were being taught primarily at the ninth 
grade level. However, the concept, laboratory safety was 
found to be taught also at multiple grade levels (7 through 
12) by vocational agriculture teachers. The category 
"multiple grade level" was used when a teacher indicated 
that a concept was taught in more than one grade level. 
The majority of the earth science concepts (20) were 
taught at the tenth grade level by vocational agriculture 
teachers. The majority of these concepts taught by 
vocational agriculture could be categorized as part of an 
agronomy unit on soils. Soils is commonly taught in the 
tenth grade by vocational agriculture teachers. Three earth 
science concepts in the tenth grade were also found to be 
taught in equal amounts at the eleventh grade. The three 
concepts were water resources (natural), water quality and 
nitrogen cycle. 
Only three earth science concepts (pesticides, water 
pollution and energy conservation) were taught primarily by 
Table 9 
Earth Science Concepts Taught in vocational Agriculture 
Programs ~ Grade Level 
Grade Level 
Ninth Grade 
(N=4) 
Tenth Grade 
(N=20) 
Eleventh Grade 
(N=3) 
Concept a 
-Laboratory safetyb 
-Animal Resources (Natural) 
-Food Chains and Webs 
-Animal Life Conservation 
-Erosion 
-Soil Conservation 
-Soil Conservation and Use 
-Land Conservation 
-Water Conservation 
-Soil Resources (Natural) 
-Land Resources (Natural) 
-Water Resources (Natural)c 
-Water QualityC 
-Grassland 
-Run-off (Surface) 
-Carbon Dioxide - oxygen Cycle 
-Weathering 
-Structure of Earth Layers 
-Topography and Mapping 
-Living Populations (Ecosystems) 
-Structure (Groundwater) 
-Nitrogen cycleC 
-Water Cycle 
-Weather and Climate 
-Pesticides 
-Water Pollution 
-Energy Conservation 
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Note: a - Only those concepts taught by at least 50 percent 
of the vocational agriculture teachers are 
included. 
b = Concept taught at ninth grade and multiple grade 
levels. 
c = Concept taught at tenth and eleventh grade 
levels. 
the majority of vocational agriculture teachers at the 
eleventh grade level. No earth science concepts were 
observed to be taught at the 12th grade level. 
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Table 10 identified the grade levels at which the 38 
biology concepts were most commonly taught in the majority 
of vocational agriculture programs. Two biology concepts, 
laboratory safety and major characteristics of mammals, were 
being taught primarily at the ninth grade level. 
The majority of biology concepts (21) were taught at 
the tenth grade level by vocational agriculture teachers. 
The biology concept, mitosis, was found to be taught in 
equal amounts at the tenth and eleventh grade. Most of the 
biology concepts taught at the tenth grade level could be 
identified as topics in agronomy. Table 9 identified 20 
earth science concepts as being taught in the tenth grade 
also, with the majority of the concepts being agronomy 
related. A great deal of agronomy is taught, generally, at 
the tenth grade level by vocational agriculture teachers in 
Nebraska. 
Fifteen biology concepts were identified as being 
taught by vocational agriculture teachers at primarily the 
eleventh grade level. Most of the concepts at this grade 
level dealt with breeding and genetics. According to this 
information, vocational agriculture teachers present 
breeding and genetics instructional units during the 
Table 10 
Biology Concepts Taught in Vocational Agriculture Programs BY Grade Level 
Grade Level 
Ninth Grade 
(N=2) 
Tenth Grade 
(N= 21) 
Eleventh Grade 
(N=15) 
concepta 
-Laboratory Safety 
-Major Characteristics of Mammals 
-Food Uses of Plants 
-Plant Needs 
-Life Cycles of Plants 
-Reproduction of Monocots (Corn) 
-Reproduction of Dicots (Soybeans) 
-Photosynthesis (Light Reaction) 
-Reproduction in Plants 
-Common Products of Plants 
-Plant Structure and Function 
-Monocots vs. Dicots 
-Respiration of Plants 
-Photosynthesis (Dark Reaction) 
-Compare Respiration and Photosynthesis 
-Function of Carbohydrates 
-Mendel's Theories (Heredity in Plants) 
-osmosisb 
-Mitosis 
-Diffusion 
-Function of Lipids 
-Insects (Complete Metamorphosis) 
-Insects (Incomplete Metamorphosis) 
-Effects of Selective Breeding 
-Embryo Development 
-Dominant and Recessive Traits 
-Systems of Mammals (Except Humans) 
-Significance of Fertilization 
-Punnett square Method for Determining 
Genetic Traits 
-Incomplete Dominance 
-Embryonic Development 
-Probability Solution Method of Genetic 
Traits 
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Note: a - Only those concepts taught by at least 50 percent 
of the vocational agriculture teachers are 
included. 
b = Concept taught at the tenth and eleventh grade 
levels. 
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Table 10 (continued) 
Grade Level Concept 
Eleventh Grade -Effects of Mutation 
-Significance of Meiosis 
-Meiosis 
-Definition of Applied Genetic Terms 
-Gene Mutations 
-Difference between Mitosis and Meiosis 
eleventh grade, or junior year. No biology concepts were 
observed to be taught at the 12th grade level. 
Table 11 identified the grade levels at which the 28 
physics concepts were most commonly taught in the majority 
of vocational agriculture programs. The physics concept, 
expansion of solids, was identified as being taught 
primarily at the tenth grade level by vocational agriculture 
instructors. This concept may be taught in conjunction with 
a welding or metals instructional unit. 
The majority of physics concepts (21) were taught at 
the eleventh grade level by vocational agriculture teachers. 
The concepts listed dealt mainly with electricity, motors, 
and engines. This indicated that most vocational 
agriculture teachers presented these physics concepts in 
their electricity, motors, and engines units during the 
student's junior year. Forms of energy and torque were two 
concepts found to be taught in equal amounts at the eleventh 
and twelfth grade. 
Table 11 
Physics Concepts Taught in Vocational Agriculture Programs 
.Qy Grade Level 
Grade Level 
Tenth Grade 
(N=l) 
Eleventh Grade 
(N=21) 
Twelfth Grade 
(N=6) 
Concept a 
-Expansion of Solids 
-Internal Combustion Engine 
-Uses of Electricity 
-Conduction of Electricity 
-Circuit Diagrams 
-Alternating Current 
-D.C. Currents 
-Volt 
-Motors 
-Fuses and Circuit Breakers 
-Direct Current 
-Ampere 
-Electrical Energy 
-Means of Producing Electricity 
-Ohm 
-Cells and Batteries 
-Electrical Meters 
-Uses of Energy 
-Forms of Energyb 
-conser~ation of Energy 
-Torque 
-Transformers 
-Power 
-Work 
-Mechanical Energy 
-Pressure 
-Sources of Energy 
-Flow Rate 
61 
Note: a - Only those concepts taught by at least 50 percent 
of the vocational agriculture teachers are 
included. 
b = Concepts taught at the eleventh and twelfth grade 
levels. 
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Six concepts, power, work, mechanical energy, pressure, 
sources of energy, and flow rate, were identified as being 
taught primarily at the 12th grade. No physics concepts 
were observed to be taught at the ninth grade level. 
Table 12 identified the grade levels at which the nine 
chemistry concepts were most commonly taught in the majority 
of vocational agriculture programs. The majority of 
chemistry concepts (8) were taught at the tenth grade level. 
Most of the concepts identified in chemistry dealt with 
soils and related information for plant productivity. This 
indicated that most vocational agriculture teachers taught 
chemistry as part of their soils units during the sophomore 
year. Many of the earth science concepts dealing with soils 
were also taught at the tenth grade level (Table 9). 
One concept, storage battery reactions, was the only 
chemistry concept taught at the eleventh grade level. No 
chemistry concepts were observed to be taught in the ninth 
or twelfth grade. 
Major Findings 
The major findings in this study include: 
1. All of the vocational agriculture teachers held 
vocational agriculture teaching endorsements while one 
teacher held additional science endorsements. 
2. Forty-six percent of the earth science teachers and 56.7 
percent of the biology teachers were endorsed 
specifically in biological science. 
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Table 12 
Chemistry Concepts Taught in Vocational Agriculture programs 
~ Grade Level 
Grade Level 
Tenth Grade 
(N = 8) 
Eleventh Grade 
(N = 1) 
Concept a 
-pH Scale 
-Water 
-Distinguish Between Acids and Bases 
-Definitions of Acids, Bases and Salts 
-Oxygen 
-Carbon Dioxide 
-Metabolism 
-Acid-Base Neutralization Reactions 
-Storage Battery Reactions 
Note: a - Only those concepts taught by at least 50 percent 
of the vocational agriculture teachers are 
included. 
3. Forty-three percent of physics and chemistry teachers 
had multiple science endorsements. 
4. Twenty-five percent of the earth science and 26.7 
percent of the biology teachers held endorsements in 
physical education or elementary education. 
5. Thirty-nine percent of the physics teachers and 28.6 
percent of the chemistry teachers held endorsements in 
mathematics. 
6. vocational agriculture teachers were more likely than 
other respondents to have courses in the animal science, 
agricultural mechanics and plant science areas with the 
majority of credits in the 7-12 range or greater. 
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7. Chemistry credits were completed by 128 teachers, making 
chemistry the science area with the highest frequency of 
teacher participation. However, the instruction of 
chemistry concepts was lowest by vocational agriculture 
and chemistry teachers of the four science areas. 
8. Biology teachers dominated other science teachers by 
accumulating more credits in most science credit areas. 
Many vocational agriculture teachers had credits in the 
science areas but with fewer credits. 
9. Science was identified unanimously by all groups as the 
most important basic skill area for emphasis in 
vocational agriculture, fOllowed by math, reading, 
speech and English. 
10. Vocational agriculture teachers taught 27 (19.2%) of the 
141 earth science concepts and rated 30 concepts (21.3%) 
as important while earth science teachers taught 
136 (96.5%) of the concepts and rated 71 (50.4%) as 
important. 
11. Vocational agriculture teachers taught 38 (25.5%) of the 
149 biology concepts and rated 73 concepts (49.0%) as 
important while biology teachers taught 147 (98.7%) of 
the concepts and rated 103 (69.1%) as important. 
12. Vocational agriculture teachers taught 28 (17.5%) of the 
160 physics concepts and rated 27 concepts (16.9%) as 
important while physics teachers taught 153 (95.6%) of 
the concepts and rated 81 (50.6%) as important. 
13. Vocational agriculture teachers taught nine (6.3%) of 
the 144 chemistry concepts and rated seven concepts 
(4.9%) as important while chemistry teachers taught 
132 (91.7%) of the concepts and rated 76 (52.8%) as 
important. 
14. The majority of the earth science concepts (20) were 
taught at the tenth grade level by vocational 
agriculture teachers. 
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15. The majority of biology concepts (21) were taught at the 
tenth grade level by vocational agriculture teachers. 
16. The majority of physics concepts (21) were taught at the 
eleventh grade level by vocational agriculture teachers. 
17. The majority of chemistry concepts (8) were taught at 
the tenth grade level by vocational agriculture 
teachers. 
Research Questions 
Based on the findings presented in this study, the 
following questions were answered: 
1. Do vocational agriculture programs provide instruction 
in the science concepts identified as being required for 
high school graduation? 
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No, the majority of vocational agriculture programs do 
not provide instruction in the science concepts identified 
as being required for high school graduation. Far fewer 
concepts were taught by vocational agriculture teachers than 
science teachers. The grade levels at which concepts were 
taught remained nearly constant for science teachers, while 
vocational agriculture teachers taught the science concepts 
at various grade levels. No science credit was granted by 
any secondary school system in Nebraska to any vocational 
agriculture program. This may indicate that instruction in 
the science programs is not comparable at this time to the 
traditional vocational agriculture program. 
2. Is there a significant difference in the degree of 
importance of the identified science concepts as perceived 
by vocational agriculture and secondary science teachers? 
The majority of science concepts identified by area did 
not indicate a significant difference in the importance 
rating between vocational agriculture and science teachers. 
However, a significant difference in the degree of 
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importance for some of the identified science concepts as 
perceived by vocational agriculture and secondary science 
teachers was identified in each of the science areas. The 
majority of the concepts with significantly different (p<.Ol 
or p<.05) importance rating were deemed to be more important 
by the science teacher. 
3. Is there a significant difference between the extent to 
which identified science concepts are taught in vocational 
agriculture and secondary science programs? 
The data indicated that the majority of science 
concepts identified were taught by more science teachers 
than vocational agriculture teachers. Although vocational 
agriculture teachers indicated that they taught some 
concepts more than the respective science instructor, the 
science teachers taught more concepts overall. 
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SUMMARY 
The primary purpose of this study was to identify 
science concepts taught in the vocational agriculture 
curriculum which are the same as science concepts considered 
necessary in the secondary science curriculum in Nebraska. 
The population for this study consisted of all 130 
Nebraska secondary vocational agriculture teachers and the 
teachers offering science instruction in those same schools 
during the 1986-87 academic year. The final sample used in 
the study consisted of 33 vocational agriculture, 24 earth 
sCience, 30 biology, 28 physics and 28 chemistry teachers in 
Nebraska secondary schools. 
The Quantum Project (1986) served as the primary source 
of science concepts used in this study. Validation by 
science experts and pilot testing the questionnaire resulted 
in development of a questionnaire with 141 earth science 
concepts, 149 biology concepts, 160 physics concepts and 144 
chemistry concepts. 
A mail survey was used to collect the data for the 
study. The return rate for the teachers was as follows: 
75.0 percent for vocational agriculture, 54.5 percent for 
earth science, 68.2 percent for biology, 63.6 percent for 
physics and chemistry teachers. 
When evaluating the importance ratings of science 
concepts, the following guidelines were established: a 
score of 1 to 1.49 indicated the concept was "of no value," 
1.5 to 2.49 indicated the concept was "somewhat important," 
2.5 to 3.49 indicated the concept was "moderately 
important," 3.5 to 4.49 indicated the concept was 
"important," and 4.5 to 5.0 indicated the concept was "very 
important." 
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For concepts to be identified as having been taught in 
vocational agriculture or science curricula, it was required 
that 50 percent or more of the vocational agriculture 
teachers responding in this study taught the concept. 
Means, standard deviations and T-probabilities were 
computed for each concept to determine the importance of the 
concept and any significant difference between vocational 
agriculture and science groups. Frequency distributions and 
percentages were used to report selected demographic data. 
Demographic information reported by the vocational 
agriculture instructor indicated that 42.4 percent of 
teachers held M.S. degrees and all held vocational 
agriculture teaching endorsements. 
Demographic information reported by the science 
instructors revealed that 43-46 percent of the science 
teachers in biology, physics and chemistry held M.S. degrees 
while only 20 percent of the earth science teachers had 
masters degrees. 
Demographic information from science teachers showed 
that 45.87 percent of the earth science teachers and 56.7 
percent of the biology teachers were endorsed specifically 
in biological science. The majority of the physics and 
chemistry teachers had multiple science endorsements. 
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Nearly 25 percent of earth science and biology teachers held 
additional endorsements in physical education or elementary 
education. Thirty-nine percent of the physics and 28.6 
percent of the chemistry teachers held additional 
endorsements in mathematics. Only one vocational 
agriculture instructor held an additional endorsement, which 
was in science. 
Demographic data on the amounts of science credit taken 
showed that of the 31 vocational agriculture instructors 
responding, 41.9 percent completed 13-18 credits in animal 
science, 48.4 percent completed 7-12 credits in agricultural 
mechanics, and 35.5 percent completed 7-12 credits in plant 
science. Although other respondents indicated varying 
frequencies of credits in agricultural science areas, 
vocational agriculture teachers dominated in these three 
credit areas with the majority of credits in the 7-12 range 
or greater. 
Chemistry credits were completed by 128 teachers, 
making chemistry the science area with the highest frequency 
of teacher participation. Nineteen chemistry teachers 
(70.4%) had 18 or more credits in chemistry coursework. 
Thirty vocational agriculture teachers were identified as 
completing chemistry credits with the majority having 7-12 
credits. 
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Biology teachers dominated other science teachers by 
accumulating more credits in most science credit areas. 
While vocational agriculture teachers had credits in all the 
science areas, many were in the lower credit ranges which 
may indicate that fewer science credits were required in 
their particular programs. 
All teachers identified science as the most important 
basic skill for emphasis in vocational agriculture, followed 
by math, reading, speech and English. 
vocational agriculture teachers identified 27 (19.2%) 
of the 141 earth science concepts as being taught by 50 
percent or more of the vocational agriculture teachers, and 
they rated 30 concepts (21.3%) as important, while earth 
science teachers taught 136 (96.5%) of the concepts and 
rated 71 (50.4%) as important. Generally, for both the 
vocational agriculture and earth science teachers, a higher 
importance rating indicated a higher percentage of 
instructors teaching the concepts. 
The eight earth science concepts identified as having 
significantly different (p<.Ol or p<.05) importance ratings 
were deemed more important and taught by a higher percentage 
of earth science teachers than vocational agriculture 
teachers. 
Most of the identified earth science concepts were in 
the areas of soil formation, element cycles, water 
conservation, soil conservation and pesticides. The 
majority of earth science concepts were taught at the tenth 
grade level by vocational agriculture teachers. 
Vocational agriculture teachers identified 38 (25.5%) 
of the 149 biology concepts as being taught and rated 73 
concepts (49.0%) as important while biology teachers taught 
147 (98.7%) of the concepts and rated 103 (69.1%) as 
important. Vocational agriculture and biology teachers 
taught more science concepts in biology than in any of the 
other science areas. 
For the majority of the identified concepts for both 
vocational agriculture and biology teachers, a higher 
importance rating indicated a higher percentage of 
instructors teaching the concept. 
All nine biology concepts identified as having 
significantly different (p<.01 and p<.05) importance 
ratings, except life cycles of plants and reproduction of 
monocots (corn), were deemed more important and taught by a 
higher percentage of biology teachers than vocational 
agriculture teachers. 
Most of the identified concepts were in the areas of 
genetics, plant functions, insects and mammals. The 
majority of biology concepts, like the earth science 
concepts were taught at the tenth grade level by vocational 
agriculture teachers. 
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Vocational agriculture teachers identified 28 (17.%) of 
the 160 physics concepts as being taught and rated 27 
concepts (16.9%) as important while physics teachers taught 
153 (95.6%) of the concepts and rated 81 (50.6%) as 
important. 
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For both the vocational agriculture and physics 
teachers, a higher importance rating did not always indicate 
a higher percentage of instructors teaching the concept. 
The concept, flow rate, identified as having a 
significantly different (p<.05) importance rating was deemed 
more important and taught by a higher percentage of 
vocational agriculture teachers than physics teachers. 
Most of the identified concepts were in the areas of 
energy, electricity and engines. The majority of physics 
concepts were taught at the eleventh grade level by 
vocational agriculture teachers. 
Vocational agricultural teachers identified nine (6.3%) 
of the 144 chemistry concepts as being taught and rated 
seven concepts (4.9%) as important while chemistry teachers 
taught 132 (91.7%) of the concepts and rated 76 (52.8%) as 
important. 
Generally for both vocational agriculture and chemistry 
teachers, a higher importance rating indicated a higher 
percentage of instructors teaching the concept. 
The three chemistry concepts identified as having 
significantly different (p<.05) importance ratings were 
deemed more important and taught by a higher percentage of 
chemistry teachers than vocational agriculture teachers. 
Most of the identified chemistry concepts were in the 
areas of acid-base reactions and chemical elements relating 
to soil and plant productivity. The majority of chemistry 
concepts like earth science and biology were taught at the 
tenth grade level by vocational agriculture teachers. 
Conclusions 
The following conclusions were drawn from the findings of 
this study: 
74 
1. On a state wide basis, vocational agriculture teachers 
may not be including enough science concepts from earth 
science, biology, physics and chemistry in their 
instructional programs to allow students to receive high 
school science credits. 
2. The majority of science concepts taught by vocational 
agriculture teachers are in earth science, biology and 
physics. Earth science and biology concepts taught are 
primarily related to agronomy and animal science subject 
matter areas. Physics concepts are taught mainly in 
association with agricultural mechanics areas. 
3. The majority of earth science, biology and chemistry 
concepts were taught at the tenth grade level, while 
physics were mainly taught at the eleventh grade level 
by vocational agriculture teachers. 
4. The majority of the science concepts taught by 
vocational agriculture teachers were identified as being 
important by all teacher groups. 
5. science instructors teach a great deal of science 
concepts they may consider as moderately important or 
less. 
6. Science as a basic skill was identified unanimously by 
all respondents as the most important basic skill to 
emphasize in vocational agriculture instruction. Math, 
reading, speech and English were also identified as 
being important for emphasis. 
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7. The majority of college science credits obtained by 
vocational agriculture teachers were in required classes 
in biology, physics and chemistry, similar to those 
taken by science teachers. However, vocational 
agriculture teachers do not teach nearly as many science 
concepts as the science teachers in their respective 
areas. 
8. Many earth science and biology teachers held additional 
endorsements in physical education, while many physics 
and chemistry teachers held additional endorsements in 
math. The majority of vocational agriculture teachers 
had no additional endorsements. 
Recommendations 
As a result of the conclusions drawn from this study the 
following actions were recommended: 
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1. Granting science credit for science taught in vocational 
agriculture courses should not be considered, unless it 
received local school administrative approval. Approval 
would depend upon the amount of science concepts taught 
in a specific school in relation to the respective 
science areas and with comparable quality of scientific 
instruction by the vocational agriculture teacher. 
2. Curriculum materials need to be developed cooperatively 
by the Nebraska Department of Education, University 
Agricultural Education and Science Education Departments 
to integrate and identify specific science concepts by 
agricultural science area for appropriate grade levels 
(9-12) to maintain some uniformity in instruction. 
3. The relative importance of scientific concepts needs to 
be cautiously scrutinized by science experts to provide 
teachers with concepts deemed to be important for future 
advances in scientific technology. These scientific 
concepts must then be included in curriculum materials 
made available to vocational agriculture and science 
teachers. 
4. Vocational agriculture teachers need additional 
curriculum materials, workshops or seminars on science 
advancements in agriculture and ways of incorporating 
the basic skill concepts. Science experts need to work 
with vocational agriculture teachers to identify and 
explain important scientific concepts in agriculture. 
The science experts may be found in areas like animal 
science, plant science, biochemistry, or microbiology. 
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5. Students on the college level preparing to become 
vocational agriculture instructors need to be educated 
more in the sciences before graduation. Universities 
and colleges need to adapt their methods of instruction 
in science to include discussion of practical 
application of science in agriculture. Since 
agriculture is the number one industry in the nation, 
post-secondary educators should take the opportunity to 
stimulate the student's thinking abilities by relating 
application of specific science concepts to agriculture. 
6. Colleges should develop and encourage optional science 
teaching endorsements for agricultural education majors. 
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APPENDIX A: 
vocational Agriculture and Science 
Teacher Questionnairea 
Note: a = The following questionnaire was reduced to fit 
margins of the thesis. 
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AGRICULTURE INSTRUCTOR 
SCIENCE IN AGRICULTURE SURVEY 
PART I 
The purpose of this questionnaire is to determine which of the following identified 81 
science concepts are taught in secondary vocational agriculture programs. 
Please respond to the following questions in the space provided; 
Number 
Number 
Number 
of Years Teaching Experience ~~~~ Years (1st year = 1) 
of Students Enrolled In Your High School (grades 9-12) ___ _ 
of Students Enrolled In Your (9-12) Vo Ag Program ___ ___ 
Degree(s) Held (check) B.A./B.S. 
Additional graduate hours beyond last degree 
M.A./M.S./M.Ed. __ Ph.D. 
_0-9 _10-lS _19-27 _2S+ 
What teaching endorsement(s) do you currently hold? (check) 
Vocational Agriculture 
Biological Science 
Chemistry 
Physics 
Earth Science 
Natural Science 
Physical Science 
Other (List) 
How many college credits do you have in the following areas? (use scale below) 
o = none 1 = 1-6 2 = 7-12 3 = 13-18 4 = 18+ 
Agricultural Science Other Science 
Animal Science Geology 
_____ Agricultural Mechanics 
Plant Science 
-----(including Horticulture 
Biology 
Physics 
Chemistry 
Anatomy & Physiology 
& Entomology)----
Other (List) ____ _ 
In your opinion, how important is it that vocational agriculture emphasize instruction in 
the following basic subjects: (circle) 
NOT IMPORTANT IMPORTANT VERY IMPORTANT 
Math 1 2 3 4 5 
Science 1 2 3 4 5 
English 1 2 3 4 5 
Speech 1 2 3 4 5 
Reading 1 2 3 4 5 
Does your high school give science credit(s) for vocational agriculture courses? 
(circle one). a. yes b. no 
If yes, how many credits of vocational agriculture does it take to equal one credit of 
science? 
Explain if necessary 
How many· science credits are currently required by your school for graduation? __________ _ 
PART II DIRECTIONS FOR COMPLETING QUESTIONNAIRE 
DIRECTIONS: A list of science concepts is included in this survey. Your response in 
the first column should indicate the importance you assign to each specific concept for a 
student to know upon graduation based on all courses taken during secondarY education. 
Your response may vary from Ilnot important" to "very important. 11 Please circle the number 
(1 through 5) that indicates the degree of importance you assign to each specific concept 
listed (1 = not important, 2 = somewhat important, 3 = moderately important, 
4 = important,S = very important). In the second column. indicate whether 
~ teach the concept in your vo ag program by circling either yes or no. 
If "yes". respond in the next two columns. If "no", disregard the next two columns 
and go to the next concept. In the third colunm, is your instruction based on: 
Theory (T)--the ideal or hypothetical set of facts or phenomena; Application (A)--
demonstration of the concept in t~rms of practical uses in modern day living; or Both (B) 
--theory and application combined; circle either T, A. or B. In the last column, indicate 
at what primary level you teach the concept by circling only one grade (7, 8, 9, 10, 11 or 
12). 
If you do not understand the concept listed, circle the number preceding that concept and 
~o to the next one. 
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________________________ Instructor 
SCIENCE CONCEPTS SURVEY 
PART I 
The purpose of this questionnaire is to determine which of the following identified 
science concepts are taught in secondary science programs. 
Please respond to the following questions in the space provided: 
Number of Years Teaching Experience Years (1st year = 1) 
Degree(s) Held (check) B.A./B.S. M.A./M.S./M.Ed. Ph.D. 
Additional graduate hours beyond last degree _0-9 _10-18 _19-27--=28+ 
What teaching endorsement(s) do you currently hold? (check) 
Vocational Agriculture 
_____ Biological Science 
_____ Chemistry 
Physics 
Earth Science 
Natural Science 
Physcial Science 
-- Other (List) 
How many college credits do you have in the folloWing areas? (use scale below) 
a = None 1 = 1-6 2 = 7 -12 3 = 13 -18 4 = 18+ 
Agricultural Science Other Science 
Animal Science Geology 
_____ Agricultural Mechanics 
Plant Science 
-----(including Horticulture 
Biology 
Physics 
Chemistry 
Anatomy & Physiology 
& Entomology)--
In your opinion, how important 
the folloWing basic subjects: 
Math 
Science 
English 
Speech 
Reading 
is it that vocational 
(circle) 
NOT IMPORTANT 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
Other (List) _____ __ 
agriculture emphasize instruction in 
IMPORTANT VERY IMPORTANT 
3 4 5 
3 4 5 
3 4 5 
3 ·4 5 
3 4 5 
PART II DIRECTIONS FOR COMPLETING QUESTIONNAIRE 
DIRECTIONS: A list of science concepts is included in this survey. Your response in the 
first column should indicate the importance you assign to each specific concept for a 
student to know upon graduation based on all courses taken during secondary education. 
Your response may vary from tlnot important'! to "very important. II Please circle the number 
(1 through 5) that indicates the degree of importance you assign to each specific concept 
listed (1 = not important, 2 = somewhat important, 3 = moderately important, 
4 = important, 5 = very important). In the second column, indicate whether you teach the 
concept in your specific science class by Circling either yes or no. 
If ~t respond in the next two columns. If IInoll, disregard the next two columns 
and go to the next concept. In the third colunm, is your instruction based on: 
Theory (T)--the ideal or hypothetical set of facts or phenomena; Application (A)--
demonstration of the concept in terms of practical uses in modern day living; or Both (B) 
--theory and application combined; circle either T, A, or B. In the last column, indicate 
at what primary level you teach the concept by circling only one grade (7, 8, 9, 10, 11 or 
12). 
If you do not understand the concept listed, circle ~he number preceding the concept and 
go to the next one. 
SCIENCE CONCEPTS SURVEY 
Importance For 
Students To Know 
Upon Graduation 
Based On All 
EARTH SCIENCE CONCEPTS Courses Taken In 
Your School 
(circle one) 
Not . Very 
r' 
EXAMPLE, Weatherl.ng ................................ id:>jO/~ b. EXAMPLE, Composition of a star ..................... 
GEOLOGY 
1. Ingneous rocks ...................................... 1 2 3 4 5 
2. Metamorphic rocks ................................... 1 2 3 4 5 
3. Sedimentary rocks ................................... 1 2 3 4 5 
4. Rock cycle .......................................... 1 2 3 4 5 
5. Metallic/norunetallic ............•..............••... 1 2 3 4 5 
6. Soil conservation and use ........................... 1 2 3 4 5 
7. Structure of earth layers ........•..•...........•... 1 2 3 4 5 
8. Commercial uses of rocks and minerals ....•...•...... 1 2 3 4 5 
9. Division of earth history into geologic .time units .. 1 2 3 4 5 
10. Preservation of fossils ...•...........•........••... 1 2 3 4 5 
11- Plate tectonics (earth surface spreading) .....••.... 1 2 3 4 5 
12. Earthquakes ........................................• 1 2 3 4 5 
13. Weather ing .........................•................ 1 2 3 4 5 
14. Erosion ............................................. 1 2 3 4 5 
15. Landforms (plains, plateaus and mountains) .......... 1 2 3 4 5 
16. Mountain formation .................................. 1 2 3 4 5 
17. Topography and mapping .............................. 1 2 3 4 5 
18. Volcanoes ................................ '" .....•.. 1 2 3 4 5 
19. Glaciation ........ '" .•.....................•....... 1 2 3 4 5 
20. Structure of the atmosphere ......................... 1 2 3 4 5 
< 
Do You Teach 
This Concept? 
(circle one) 
'*f' es c!§> 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes_ No 
Yes No 
Yes No 
Yes No 
yes No 
Yes No 
Yes No 
Method Of 
Instruction 
You Use To 
Teach This 
Concept 
(circle one) 
Theory Both 
ADD' . 
..' OlL 
T A 
't' T A 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T 1\ B 
T A B 
T A B 
T A B 
Primary Level 
At Which You 
Teach This 
concept 
(circle only 
one) 
Grade 
~ ~Wig ii iq 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
---
00 
w 
Importance For 
Students To Know 
Upon Graduation 
Based On All 
EARTH SCIENCE CONCEPTS Courses Taken In 
Your School 
(circle one) 
Not Very 
21. composition of the atmosphere ..•................•... 1 2 3 4 5 
22. Wind systems •................•................ ~ ..... 1 2 3 4 5 
23. Properties of air masses ...........•................ 1 2 3 4 5 
24. storms/severe weather ............................... 1 2 3 4 5 
25. Clouds ............................................... 1 2 3 4 5 
26. Predictions and forecasts .....................•..... 1 2 3 4 5 
27. Factors influencing climate ............•............ 1 2 3 4 5 
28. Seasons ...... .•..................................... 1 2 3 4 5 
29. Weather and climate .................•............... 1 2 3 4 5 
WATER 
30. Water cycle .......•.......................••.......• 1 2 3 4 5 
31- Salts, minerals, gases (ocean) ......•............... 1 2 3 4 5 
32. Plankton/seaweed (ocean) •..•...........••....•...... 1 2 3 4 5 
33. Aquatic animals (ocean) •....•........••............. 1 2 3 4 5 
34. Bottom dwellers (ocean) ...........•.....••.•........ 1 2 3 4 5 
35. Effects of depth, light, & temperature on life forms 1 2 3 4 5 
36. Topography {ocean floor) ............................ 1 2 3 4 5 
37. Mapping {ocean floor) ............................... 1 2 3 4 5 
38. Coral reefs (deposits) ....•..............•.....•.... 1 2 3 4 5 
39. currents (motion) ...........................••...... 1 2 3 4 5 
40. Tides (motion) .............................•........ 1 2 3 4 5 
41- Waves (motion) ...................................... 1 2 3 4 5 
42. Food (ocean resources) .............................. 1 2 3 4 5 
43. Commercial products (ocean resources) ............... 1 2 3 4 5 
Do You Teach 
This Concept? 
(circle one) 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Method Of 
Instruction 
You Use To 
Teach This 
concept 
(circle one) 
Theory Both 
AE2lication 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
Primary Level 
At Which You 
Teach This 
Concept 
(circle only 
one) 
Grade 
7 8 9 10.11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
ex> 
... 
Importance For 
Students To Know 
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Based On All 
EARTH SCIENCE CONCEPTS Courses Taken In 
Your School 
(circle one) 
Not Very 
44. Structure (groundwater) ............................. 1 2 3 4 5 
45. Solution (groundwater} .............................. 1 2 3 4 5 
46. Deposits (groundwater) ......................•....... 1 2 3 4 5 
47. Features (groundwater) ..............•.....••........ 1 2 3 4 5 
48. Runoff {surface) .............•...................... 1 2 3 4 5 
49. Rivers (surface) ............................••...... 1 2 3 4 5 
50. Lakes {surface) ......................•.............. 1 2 3 4 5 
5l. Swamp, pond, marsh. and bog formation ............... 1 2 3 4 5 
52. Water quality ..••.....•....•......•.........••....•. 1 2 3 4 5 
53. Water safety .....•........•..........••...••....•... 1 2 3 4 5 
ASTRONOMY & SPACE SCIENCE 
54. Ptolemy's contributions (earth: a stationary globe). 1 2 3 4 5 
55. Copernicus' contributions (sun: solar system center) 1 2 3 4 5 
56. Brahe's contributions (equatorial armillary sphere). 1 2 3 4 5 
57. Kepler's contributions (planet/sun relationships) ... 1 2 3 4 5 
58. Galileo's contributions (bodies in motion/telescope) 1 2 3 4 5 
59. Newton's contributions (reflecting telescope) ....... 1 2 3 4 5 
60. Measurement of a light year ......................... 1 2 3 4 5 
6l. Telescopes .......................................... 1 2 3 4 5 
62. Spectrascope ........................................ 1 2 3 4 5 
63. Satellites .... '" ., ...................•...... '" .... 1 2 3 4 5 
64. Formation of universe, galaxies and stars ........... 1 2 3 4 5 
65. Types of galaxies ..................•................ 1 2 3 4 5 
66. Life cycle of a star ................................ 1 2 3 4 5 
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EARTH SCIENCE CONCEPTS Courses Taken In 
Your School 
(circle one) 
Not Very 
67. Composition of a star ............................... 1 2 3 4 5 
68. Types of stars .........................•............ 1 2 3 4 5 
69. Movement of stars ...............•................... 1 2 3 4 5 
70. Recognize polar constellations .................•.... 1 2 3 4 5 
7l. Seasonal constellations ............................. 1 2 3 4 5 
72. Zodiac constellations (12 areas: Aries, Leo, ... ) ..... 1 2 3 4 5 
73. Comets, meteors, meteorites, and asteroids .....•..•. 1 2 3 4 5 
74. Origin of solar system .............................. 1 2 3 4 5 
75. Structure and composition of sun .................... 1 2 3 4 5 
76. Movement of the moon ................................ 1 2 3 4 5 
77. Compare earth and moon; ................•....•....•.. 1 2 3 4 5 
78. Planets relationship to sun ................•..•.•... 1 2 3 4 5 
79. Structure/composition of planets ...................• 1 2 3 4 5 
80. Rocketry (space exploration) ...•.................... 1 2 3 4 5 
8l. Manned space· flight .. , ..... " ....................... 1 2 3 4 5 
82. Technological advances in space ..................... 1 2 3 4 5 
ENVIRONMENTAL SCIENCE 
83. Living populations (ecosystems) ............ ' ......... 1 2 3 4 5 
84. Nonliving factors (ecosystems) ...................... 1 2 3 4 5 
85. Tundra {treeless zone near arctic) ..•............... 1 2 3 4 5 
86. Tiaga {coniferous forest below tundra) .............. 1 2 3 4 5 
87. Temperate forest ................................ , ... 1 2 3 4 5 
88. Tropical rain forest ................................ 1 2 3 4 5 
89. Grassland ........................................... 1 2 3 4 5 
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EARTH SCIENCE CONCEPTS Courses Taken In 
Your School 
(circle one) 
Not Very 
90. Desert .............................................. 1 2 3 4 5 
91- Aquatic ............................................. 1 2 3 4 5 
92. Compare & contrast biomes (broad geographic region). 1 2 3 4 5 
93. Habitat conservation and the role of zoos ........... 1 2 3 4 5 
94. Carbon dioxide-oxygen cycle ......................... 1 2 3 4 5 
95. Water cycle ......................................... 1 2 3 4 5 
96. Nitrogen cycle ...................................... 1 2 3 4 5 
97. Food chains and webs ................................ 1 2 3 4 5 
98. Relationships among organisms ....................... 1 2 3 4 5 
99. Succession (ecosystem) .............................. 1 2 3 4 5 
100. Adaptation {ecosystem) .............................. 1 2 3 4 5 
10l. Soil resources (natural} ............................ 1 2 3 4 5 
102. Forest resources (natural) .......................... 1 2 3 4 5 
103. Water resources (natural) ........................... 1 2 3 4 5 
104. Air resources (natural) ............................. 1 2 3 4 5 
105. Land resources (natural) ............................ 1 2 3 4 5 
106. Animal resources (natural) .......................... 1 2 3 4 5 
107. Minerals and ores (non-renewable resources) ......... 1 2 3 4 5 
108. Wind (energy resources) ............................. 1 2 3 4 5 
109. Water {energy resources) ............................ 1 2 3 4 5 
110. Solar (energy resources) ............................ 1 2 3 4 5 
111. Nuclear {energy resources} .......................... 1 2 3 4 5 
112. Fossil fuels (energy resources) ..................... 1 2 3 4 5 
113. Tidal (energy resources) ............................ 1 2 3 4 5 
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SCIENCE CONCEPTS SURVEY 
Importance For 
Students To Know 
Upon Graduation 
Based On All 
BIOLOGY CONCEPTS Courses Taken In 
Your School 
<circle one) 
Not Veyv 
r EXAMPLE: :pnotosynthes~s ....•. " .....•......••..•... id>j :~ h. EXAMPLE: Endocrine system diseases ...•............. 
1- Systems {d~gest~ve,. (D), nervous ~~!, excretory 
(El, circulatory (CI, respiratory (R), muscular (MI, 
and reproductive (ReI of hydra/sponges .............. 1 2 3 4 5 
2. Systems {D,N,E,CrR,M,Rel of flatworms ...•........... 1 2 3 4 5 
3. systems (DrN,E,C,R,M,Rel of roundworms/nematodes .... 1 2 3 4 5 
4. Systems (D,N,E,C,R,M,Re, Skeletal IS)~ of clams/ 
starfish ....................................... '" .. 1 2 3 4 5 
5. Systems (D,N,E,C,R,S,M,Re) of crayfish/insects ...... 1 2 3 4 5 
6. Insects (complete metamorphasis} .................... 1 2 3 4 5 
7. Insects (incomplete metamorphasis) .................. 1 2 3 4 5 
8. Aracnids (spiders) .................................. 1 2 3 4 5 
9. systems (D,N,E,C,R,M,Re,S, Endocrine (En») of 
frogs/ salamanders ................................... 1 2 3 4 5 
10. Life ·cycles of frogs/salamanders .................... 1 2 3 4 5 
1I. Systems (D,N,E,C,R,M,Re,S) of fish .................. 1 2 3 4 5 
12. Systems (D,N,E,C,R,M,Re,S) of reptiles ........•..... 1 2 3 4 5 
13. Major groupings of reptiles .......................... 1 2 3 4 5 
14. Systems <D,N,E,C,R,M,Re,S) of birds ................. 1 2 3 4 5 
15. Adaptations of birds ................................ 1 2 3 4 5 
16. Life cycles of birds ................................ 1 2 3 4 5 
17. systems (D,N,E,C,R,M,Re,s,En) of mammals (except 
humans) ... .......................................... 1 2 3 4 5 
lB. Adaptations of mammals .............................. 1 2 3 4 5 
19. Major characteristics of mammals .................... 1 2 3 4 5 
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Importance For 
Students To Know 
Upon Graduation 
Based On All 
BIOLOGY CONCEPTS Courses Taken In 
Your School 
<circle one) 
Not Very 
20. Photosynthesis (Light Reaction) ..................... 1 2 3 4 5 
2l. Photosynthesis (Dark Reaction) ...................... 1 2 3 4 5 
22. Respiration of plants ............................... 1 2 3 4 5 
23. Compare respiration and photosynthesis .............. 1 2 3 4 5 
24. Hormones/regulatory systems of plants ............... 1 2 3 4 5 
25. Reproduction in plants .............................. 1 2 3 4 5 
26. Mosses .............................................. 1 2 3 4 5 
27. Ferns ....................... " ....................... 1 2 3 4 5 
28. Reproduction of gymnosperms (pines) ................. 1 2 3 4 5 
29. Reproduction of monocots (corn) ..................... 1 2 3 4 5 
30. Reproduction of dicots (soybeans) ................... 1 2 3 4 5 
3l. Monocots vs. dicots ................................. 1 2 3 4 5 
32. Life cycles of plants ............................... 1 2 3 4 5 
33. Food uses of plants ................................. 1 2 3 4 5 
34. Common products of plants ........................... 1 2 3 4 5 
35. plant sources of drugs .. , ........................... 1 2 3 4 5 
36. Plant needs ...............................•......... 1 2 3 4 5 
37. Plant structure & functions (leaf, stem, root, 
flower, seeds) ...................................... 1 2 3 4 5 
38. Biomes {broad geographic region) ..•................. 1 2 3 4 5 
39. Ecology ...................................... , ...... 1 2 3 4 5 
40. Biogenesis (beginning of life) ...................... 1 2 3 4 5 
4l. Pasteur's contributions (germ theory and vaccine) ... 1 2 3 4 5 
42. Structure/function of viruses ....................... 1 2 3 4 5 
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Your school 
(circle one) 
Not Very 
43. Structure/function of bacteria .........•.....•....•. 1 2 3 4 5 
44. Beneficial and harmful aspects of bacteria .......... 1 2 3 4 5 
45. Structure/function of protozoa ...................... 1 2 3 4 5 
46. Beneficial and harmful aspects of protozoa .......... 1 2 3 4 5 
47. Structure/ function of fungi ......................... 1 2 3 4 5 
48. Benefical and harmful aspects of fungi .............. 1 2 3 4 5 
49. Structure/function of algae ......................... 1 2 3 4 5 
50. Beneficial and harmful aspects of algae ............. 1 2 3 4 5 
51. Relationships between algae and other protists ...... 1 2 3 4 5 
52. Cell theory ..•................................•....• 1 2 3 4 5 
53. Cell history ........................................ 1 2 3 4 5 
54. Plant/animal cell differences ....................... 1 2 3 4 5 
55. Mitosis ...................................... " ....• 1 2 3 4 5 
56. Meiosis (sex cell production and nondisjunction) .•.. 1 2 3 4 5 
57. Differences between mitosis and meiosis ............. 1 2 3 4 5 
58. Osmosis .... , ... ,., ............... , ............ , ..... 1 2 3 4 5 
59. Diffusion ....... , ............................ , ...... 1 2 3 4 5 
60. Structure/function of enzymes (cell) .. ,. , ............ 1 2 3 4 5 
61. DNA replication ..................................... 1 2 3 4 5 
62. Protein synthesis {cell) ............................ 1 2 3 4 5 
63. Structure of carbohydrates .......................... 1 2 3 4 5 
64. Function of carbohydrates ........................... 1 2 3 4 5 
65. structure of lipids(fats, steroids, & phospholipids) 1 2 3 4 5 
66. Function of lipids (fats, steroids, & phospholipids) 1 2 3 4 5 
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Importance For 
Students To Know 
Upon Graduation 
Based On All 
BIOLOGY CONCEPTS Courses Taken In 
Your School 
(circle one) 
Not very" 
67. Structure of nucleic acid ..•........................ 1 2 3 4 5 
68. Function of nucleic acid ..................... -....... 1 2 3 4 5 
69. Distinguish between unicellular and multicellular ... 1 2 3 4 5 
70. Levels of organization (cell to organism) ........... 1 2 3 4 5 
7l. Disease and dysfunction ............................. 1 2 3 4 5 
72. Cancer ...•.......................................... 1 2 3 4 5 
73. Homeostasis (adjustment to external conditions) ..... 1 2 3 4 5 
74. Phagocytosis (cell-eating) •............•............ 1 2 3 4 5 
75. ATP-ADP function ...............••••.........••...••. 1 2 3 4 5 
76. Sources of cell energy .............................. 1 2 3 4 5 
77. Embryo development ....•.....................•.•..... 1 2 3 4 5 
78. Digestive system of humans ............••••.......... 1 2 3 4 5 
79. Nervous system of humans ............................ 1 2 3 4 5 
80. Excretory system of humans .•........................ 1 2 3 4 5 
8l. Respiratory system of humans ...............•....•... 1 2 3 4 5 
82. Circulatory systems of humans .•.............•....... 1 2 3 4 5 
83. Skeletal system of humans ........•....•.. : .....•.... 1 2 3 4 5 
84. Muscular system of humans ............•...••.•..•.... 1 2 3 4 5 
85. Endocrine system of humans .......................... 1 2 3 4 5 
86. Reproductive system of humans .................•..... 1 2 3 4 5 
87. Sense of sight (human} .............................. 1 2 3 4 5 
88. Sense of hearing {human) ............................ 1 2 3 4 5 
89. Sense of taste {human) .............................. 1 2 3 4 5 
90. Sense of smell (human) .............................. 1 2 3 4 5 
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BIOLOGY CONCEPTS Courses Taken In 
Your School 
(circle one) 
Not Very 
91. Sense of touch (human) ......................•....... 1 2 3 4 5 
92. Skin (human} .......•....................•....•...... 1 2 3 4 5 
93. Digestive system diseases (human) ....•.............. 1 2 3 4 5 
94. Nervous system diseases (human) ......•.............. 1 2 3 4 5 
95. Excretory system diseases (human) ................... 1 2 3 4 5 
96. Respiratory system diseases (human) ................. 1 2 3 4 5 
91. Circulatory system diseases (human) .........•....... 1 2 3 4 5 
98. Skeletal system diseases (human) ...•..............•. 1 2 3 4 5 
99. Muscular system diseases (human) ........•..........• 1 2 3 4 5 
100. Endocrine system diseases (human) .......•.....•..... 1 2 3 4 5 
101. Reproductive system diseases (human) ................ 1 2 3 4 5 
102. Nutrition (growth and development of body) .......... 1 2 3 4 5 
103. Hygiene (body) ...................................... 1 2 3 4 5 
104. Maturation/body changes ...........................•. 1 2 3 4 5 
105. Effects of drugs, alcohol, and tobacco on the body .. 1 2 3 4 5 
106. Behavior of humans .................................. 1 2 3 4 5 
107. Imm.unity .................................•.......... 1 2 3 4 5 
108. Mental and emotional health ..........•.............. 1 2 3 4 5 
109. Fitness .•........................................... 1 2 3 4 5 
110. Nature/origin of life ............................... 1 2 3 4 5 
111. Theories of evolution ...................•........... 1 2 3 4 5 
112. Fossils ........... : ..........................•.•.... 1 2 3 4 5 
113. Adaptation ....................................•..... 1 2 3 4 5 
114. Differentiation of body parts ....................... 1 2 3 4 5 
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Importance For 
Students To Know 
Upon Graduation 
Based On All 
BIOLOGY CONCEPTS Courses Taken In 
Your School 
(circle one) 
Not very 
115. Embryonic development. .............................. 1 2 3 4 5 
116. Human evolution ..................................... 1 2 3 4 5 
117. Significance of meiosis (Genetics) .................. 1 2 3 4 5 
118. Significance of fertilization (Genetics) ............ 1 2 3 4 5 
119. Definition of population genetics ................... 1 2 3 4 5 
120. Definition of gene paolo ........................•... 1 2 3 4 5 
121. Definition of applied genetic terms ................. 1 2 3 4 5 
122. Effects of selective breeding .............•......... 1 2 3 4 5 
123. Effects of mutation .......................•......... 1 2 3 4 5 
124. Evolution of species/subspecies ........•..•....•.... 1 2 3 4 5 
125. Blending ........................•................... 1 2 3 4 5 
126. Gene mutations ............................•......... 1 2 3 4 5 
127. Dominant and recessive traits .............•......... 1 2 3 4 5 
128. Incomplete dominance ......................•......... 1 2 3 4 5 
129. Cross-overs ......................................... 1 2 3 4 5 
130. Multiple alleles .................................... 1 2 3 4 5 
131. Mendel's theories (heredity in plants) .............. 1 2 3 4 5 
132. Sex determination (humans) .......................... 1 2 , 4 5 
133. '!"Wins (humans) ........................•............. 1 2 3 4 5 
134. Diseases/disorders (humans) ......................... 1 2 3 4 5 
135. Inheritance of blood types (humans) ................. 1 2 3 4 5 
136. Punnett square method for determining genetic 
traits .........................•...•........... ..... 1 2 3 4 5 
137. Probability solution method of genetic traits ....... 1 2 3 4 5 
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Upon Graduation 
Based On All 
BIOLOGY CONCEPTS Courses Taken In 
Your School 
(circle one) 
Not Ve;:y 
138. Double trait cross .................................. 1 2 3 4 5 
139. Ethics (science) .................................... 1 2 3 4 5 
140. Definition of biology ............................... 1 2 3 4 5 
141. Biology terms ....................................... 1 2 3 4 5 
142. Scientific method ................................... 1 2 3 4 5 
143. Classification ........................................ 1 2 3 4 5 
144. Observation ............................................ 1 2 3 4 5 
145. using models ............................................. r 2 3 <I 5 
146. Observations with scientific instruments .......•.... 1 2 3 4 5 
147. Laboratory safety .............•..................... 1 2 3 4 5 
148. Computational/math skills (biology) ................. 1 2 3 4 5 
149. Science history/philosophy (biology) ................ 1 2 3 4 5 
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Importance For Do You Teach 
Students To Know This Concept? 
Upon Graduation 
Based On All 
PHYSICS CONCEPTS Courses Taken In 
Your School 
(circle one) (circle one) 
Not Very 
a. EXAMPLE: Circuit diagrams .......................•.• 123(;)5 (Yes::' &t b. EXAMPLE: Rheostats ......... '" ......... '" .•....... 1(1)345 ~ 
l. Displacement (linear motion mechanics) ............•• 1 2 3 4 5 Yes No 
2. Speed .•........ '" .... " ............... ........•.... 1 2 3 4 5 Yes No 
3. Velocity (rate of displacement) ..................•.. 1 2 3 4 5 Yes No 
4. Acceleration (rate of change of velocity) ....•...... 1 2 3 4 5 Yes No 
5. Free-fall ...................•.........•............. 1 2 3 4 5 Yes No 
6. Calculations of components from data ...•.•....•.•... 1 2 3 4 5 Yes No 
7. Descriptions of motion .•.....•.......•.•......•....• 1 2 3 4 5 Yes No 
8. Motion experiments ........................••...••... 1 2 3 4 5 Yes No 
9. Force units ......•..•....•...•..•.•...•••...••.....• 1 2 3 4 5 Yes No 
10. Horizontal and vertical motion .....••...•.......•.•. 1 2 3 4 5 Yes No 
1l. Two-dimensional motion .....•.............•....••.... 1 2 3 4 5 Yes No 
12. Resultant displacement ..•....•.•.....•....••...••... 1 2 3 4 5 Yes No 
13. Projectile problems .......•........•...•.•..•.....•. 1 2 3 4 5 Yes No 
14. Characteristics of circular motion •.....••...••....• 1 2 3 4 5 Yes No 
15. Mass and force in circular motion .....•...•........• 1 2 3 4 5 Yes No 
16. Acceleration of circular motion ....•........•....... 1 2 j 4 ;; Yes No 
17. Speed of circular motion ..................•......... 1 2 3 4 5 Yes No 
18. Period of circular motion ..............•...•........ 1 2 3 4 5 Yes No 
19. Properties for vertical circular motion .•........... 1 2 3 4 5 Yes No 
20. Angular velocity .................................... 1 2 3 4 5 Yes No 
2l. Angular momentum .................................... 1 2 3 4 5 Yes No 
-
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Importance For 
Students To Know 
Upon Graduation 
Based On All 
PHYSICS CONCEPTS Courses Taken In 
Your School 
(circle one) 
Not Yea 
22. Torque (force producing rotation) ................... 1 2 3 4 5 
23. Centripetal force (circular path) .........•.....•... 1 2 3 4 5 
24. Linear velocity ..........•.................••.....•. 1 2 3 4 5 
25. Center of gravity ..................................• 1 2 3 4 5 
26. Parts of waves (amplitude, frequency and length) .... 1 2 3 4 5 
27. Single wave behavior ...............•........••...... 1 2 3 4 5 
2B. Multiple wave interactions ..............•.....•..... 1 2 3 4 5 
29. Wave types ............................................ 1 2 3 4 5 
30. Wave equation ........................................... 1 2 3 4 5 
3l. Factors effecting velocity of waves ..•.•..•....•.... 1 2 3 4 5 
32. Simple harmonic motion ..........•........•.....•.... 1 2 3 4 5 
33. Pendulum ..................................•......•.. 1 2 3 4 5 
34. Newton's first law (a body at rest remains at rest). 1 2 3 4 5 
35. Newton's second law (unbalanced force and 
acceleration) ...............•.....•..............•.. 1 2 3 4 5 
36. Newton's third law {action/opposite reactions) ...... 1 2 3 4 5 
37. Gravitation ...............•........•................ 1 2 3 4 5 
38. Historical development of Newton's laws ..•.......... 1 2 3 4 5 
39. Momentum •..................................•.....•.•. 1 2 3 4 5 
40. Impulse ........•..•......................•.......•.. 1 2 3 4 5 
4l. Calculations for collisions ........••............... 1 2 3 4 5 
42. Work ................................................ 1 2 3 4 5 
43. Power ...............................•..............• 1 2 3 4 5 
44. Kinetic energy (motion) .......................•....• 1 2 3 4 5 
f---... ~' 
Do You Teach 
This concept? 
(circle one) 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Method Of 
Instruction 
You ·Use To 
Teach This 
Concept 
(circle one) 
Theory Both 
AEElication 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
T A B 
Primary Level 
At Which You 
Teach This 
Concept 
{circle only 
one) 
Grade 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7.8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 ;:; 10 11 I2 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
--
'" 
'" 
Importance For 
Students To Know 
Upon Graduation 
Based On All 
PHYSICS CONCEPTS Courses Taken In 
Your School 
(circle one) 
Not Very 
45. Potential energy (position) ............•.....•...... 1 2 3 4 5 
46. Conservation of energy ........•...........•.•.....•. 1 
.2 3 4 5 
47. Mechanical energy ...........................•....... 1 2 3 4 5 
48. Forms of energy ...•.....•..........................• 1 2 3 4 5 
49. Uses of energy ...•................................•. 1 2 3 4 5 
50. Sources of energy ......... : ......................... 1 2 3 4 5 
5l. Characteristics of forces .....•...........•.....•... 1 2 3 4 5 
52. Adding forces .•..................•.....•....•....... 1 2 3 4 5 
53. Subtracting forces ...•....•......•....••...••....•.. 1 2 3 4 5 
54. Vectors ..•.•..•....................•..•••....•..•... 1 2 3 4 5 
55. Forces in flight .........•.....•.•.•.•....••...•.... 1 2 3 4 5 
56. Atomic particles ....•..............•...........•.... 1 2 3 4 5 
57. Nuclear reactions .......•.....•...............•..•.. 1 2 3 4 5 
58. Solids ...................•...••..................•.. 1 2 3 4 5 
59. Force exerted by liquids ............................ 1 2 3 4 5 
60. Archimedes' principle (fluid volume displacement} .•. 1 2 3 4 5 
6l. Flow rate ..•.......................•................ 1 2 3 4 5 
62. water ......•........................ ................ 1 2 3 4 5 
63. Pressure .................. , ....... " ...•....•....... 1 2 3 4 5 
64. Charles' Law (behavior of gases under varying temps) 1 2 3 4 5 
65. Boyle's Law (universe proportions of vol./pressure). I. :2 3 4 5 
66. Combined Gas Laws ..................•....•...•.....•. 1 2 3 4 5 
67. Measurement of temperature .......................... 1 2 3 4 5 
68. Temperature scales ...........•.............•...•.... 1 2 3 4 5 
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Importance For 
Students To Know 
Upon Graduation 
Based On All 
PHYSICS CONCEPTS Courses Taken In 
Your School 
(circle one) 
Not Vea 
69. Measurement of heat ....................•...........• 1 2 3 4 5 
70. Heat theories .•...........•....•...•...•....•..•..•. 1 2 3 4 5 
71. Sources of heat ........................•.....•.....• 1 2 3 4 5 
72. Expansion of solids ................................. 1 2 3 4 5 
73. Expansion of liquids ....................•.....•..... 1 2 3 4 5 
74. Methods of heat transfer ............................ 1 2 3 4 5 
75. Heat of fusion .............................•...•.... 1 2 3 4 5 
76. Heat of vaporization ................................ 1 2 3 4 5 
77. First law of thermodynamics (energy form change) .... 1 2 3 4 5 
78. Second law of thermodynamics (irreversible . 
processes and impossibility of perpetual motion) .... 1 2 3 4 5 
79. Internal combustion engine ...........•....•....•.... 1 2 3 4 5 
80. Speed of sound ....•......•....•....•................ 1 2 3 4 5 
81- Doppler sound effect .........•........•.............. 1 2 3 4 5 
82. Junpli tude of sound ...........•.............•..•..•.. 1 2 3 4 5 
83. Reflection of sound ......•.•.............•.••..•.••. 1 2 3 4 5 
84. Sound spectra .•.•..•........................••.••.•. I 2 3 4 '> 
85. Prod.uction of sound wave ............•...•........... 1 2 3 4 5 
86. Detection of sound ................................... 1 2 3 4 5 
87. Conduction of sound ...............•.••...•....•..... 1 2 3 4 5 
88. Absorption of sound ......................•....•..... 1 2 3 4 5 
89. Noise pollution ..................................... 1 2 3 4 5 
90. Electroscope ........................................ 1 2 3 4 5 
91- Law of electrostatics (Coulomb's Law) ............... 1 2 3 4 5 
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PHYSICS CONCEPTS Courses Taken In 
Your School 
(circle one) 
Not Ver".i. 
92. Volt (electricity) .................................. 1 2 3 4 5 
93. Ampere (electricity) .........................•....•. 1 2 3 4 5 
94. Ohm (electricity) .......................•........... 1 2 3 4 5 
95. Coulomb (electricty) .........•.........•.•.....•.... 1 2 3 4 5 
96. Conduction of electricity ..•..•..•..•..•........•... 1 2 3 4 5 
97. Alternating current .•..•..........•...•...••........ 1 2 3 4 5 
98. Direct current •....................•.•.•.........•.. 1 2 3 4 5 
99. Electrical energy ..•...........•.......•..•..•...... 1 2 3 4 5 
100. Means of producing electricity ..•.............•..... 1 2 3 4 5 
101. D.C. circuits ........................................ 1 2 3 4 5 
102. Circuit diagrams •...........•........•.........•.... 1 2 3 4 5 
103. Fuses and circuit breakers .......................... 1 2 3 4 5 
104. cells and batteries .........•.•.............•....... 1 2 3 4 5 
105. Motors .•........•..................•................ 1 2 3 4 5 
106. Transformers ........................•............... 1 2 3 4 5 
107. Electrical meters ........................•.......... 1 2 3 4 5 
108. Tubes .•...................•.......•...•.........•... 1 2 3 4 5 
109. Solid state devices ........................••....... 1 .2 3 4 5 
110. Rheostats .......•..................................•. 1 2 3 4 5 
111. Resonance .......................•.............•..... 1 2 3 4 5 
112. Rectification .............................•......... 1 2 3 4 5 
113. Amplification ......•..................•........••.•. 1 2 3 4 5 
114. communication methods and equipment ....•...•........ 1 2 3 4 5 
115. Uses of electricity .........................•....... 1 2 3 4 5 
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Your School 
(circle one) 
Not Very 
116. History of electronics .............................. 1 2 3 4 5 
117. Magnets ............................................. 1 2 3 4 5 
118. Use of magnetism .................................... 1 2 3 4 5 
119. Magnetic field ...............................•...... 1 2 3 4 5 
120. properties of electromagnets ........................ 1 2 3 4 5 
121. Electromagnetic field applications .................. 1 2 3 4 5 
122. Electromagnetic induction ..........•................ 1 2 3 4 5 
123. Electromagnetic radiation (EMR) spectra ......•...... 1 2 3 4 5 
124. Properties of EMR ............................•....•. 1 2 3 4 5 
125. Particle model .....................•....•..•........ 1 2 3 4 5 
126. Wave model ....................................•...•. 1 2 3 4 5 
127. Properties of light •................................ 1 2 3 4 5 
128. Origin of light ..................................... 1 2 3 4 5 
129. Characteristics of reflection ..............•...•.... 1 2 3 4 5 
130. Diffused reflection ................................. 1 2 3 4 5 
131. Laws of reflection ..........................•....... 1 2 3 4 5 
132. Uses of reflection .................................. 1 2 3 4 5 
133. Plane mirrors ....................................... 1 2 3 4 5 
134. Spherical mirrors ................................... 1 2 3 4 5 
135. Concave mirrors ..................................... 1 2 3 4 5 
136. Convex mirrors ..................................... ·. 1 2 3 4 5 
137. Kinds of lenses ................................ ····· 1 2 3 4 5 
138. Concave lenses ...............................•...... 1 2 3 4 5 
139. Convex lenses .............................. ·.······· 1 2 3 4 5 
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Importance For 
Students To Know 
upon Graduation 
Based On All 
PHYSICS CONCEPTS Courses Taken In 
Your School 
(circle one) 
Not VerY 
140. Uses of lenses ...................................... 1 :1 3 4 5 
141. Critical angle ...................................... 1 2 3 4 5 
142. Index of refraction ........................•....•... 1 2 3 4 5 
143. Aberations .......................................... 1 2 3 4 5 
144. Inference patterns .................................. 1 2 3 4 5 
145. Illumination ........................................ 1 2 3 4 5 
146. Color ............................................•.. 1 2 3 4 5 
147. Polarization ......................................... 1 2 3 4 5 
148. Einstein's gravity concept .......................... 1 2 3 4 5 
149. Nuclear physics ..................................... 1 2 3 4 5 
150. Ethics (science) .................................... 1 2 3 4 5 
151. Definition of physics ............................... 1 2 3 4 5 
152. Physics terms .............................•....•.... r ~ ~ 4 5 
153. scientific method ................................... 1 2 3 4 5 
154. Classification ...................................... 1 2 3 4 5 
155. Observation ......................................... 1 2 3 4 5 
156. Using models ....................................••.. 1 2 3 4 5 
157. Observations with scientific instruments ............ 1 2 3 4 5 
158. Laboratory safety ........................ : .......... 1 2 3 4 5 
159. Computation/math skills (physics) .......•....•....•. 1 2 3 4 5 
160. Science history/philosophy (physics) •........•...... 1 2 3 4 5 
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7 8 9 10 11 12 
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7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
, § § I~ II I~ 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
7 8 9 10 11 12 
..... 
o 
..... 
SCIENCE CONCEPTS SURVEY 
Importance For Do You Teach 
Students To Know This Concept? 
Upon Graduation 
CHEMISTRY CONCEPTS 
l ,Based On All 
Courses Taken In 
Your School 
(circle one) (circle one) 
INn> Very 
F' EXAMPLE: pH scale ......................•..•.....•.. 1d>3~5 ~ db b. EXAMPLE, Radioactive isotopes .....•...•.........•.. 1 3 5 
1- Class1fy mater1al accord1ng to phys1cal propert1es .. 1 2 3 • 5 Yes No 
2. Identification of substances by physical properties. 1 2 3 4 5 Yes No 
3. Density of a substance .............................. 1 2 3 4 5 Yes No 
4. Specific gravity of a substance ............•.......• 1 2 3 4 5 Yes No 
5. Mass and weight .•............•..•........•.......... 1 2 3 4 5 Yes No 
6. Composition of matter ..............•........•....••. 1 2 3 4 5 Yes No 
7. Characteristics of matter .......•................... 1 2 3 4 5 Yes No 
8. Characteristics of energy ......•...........•.••..... 1 2 3 4 5 Yes No 
9. Differentiate between an element and a compound ..... 1 2 3 4 5 Yes No 
10. Differentiate between a compound and a mixture ...... 1 2 3 4 5 Yes No 
1I. Kinetic molecular theory ............................ 1 2 3 4 5 Yes No 
12. Analysis and synthesis reactions ......•..•.••....•.. 1 2 3 4 5 Yes No 
13. Evidence for chemical change ...............•........ 1 2 3 4 5 Yes No 
14. Neutralization ... " ., .. " ..•........ " ........•... '. 1 2 3 4 5 Yes No 
15. Matter conservation during reactions ...•.•.......•.. 1 2 3 4 5 Yes No 
16. Uses of chemical change ........................•.... 1 2 3 4 5 Yes No 
17. Distinguish between physical properties and physical 
changes ..................... " ... , ............ '" ... 1 2 3 4 5 Yes No 
18. Dalton's theory of atomic structure ................. 1 2 3 4 5 Yes No 
19. Atomic number ....................................... 1 2 3 4 5 Yes No 
20. Atomic mass number ................................... 1 2 3 4 5 Yes No 
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Importance For 
Students To Know 
Upon Graduation 
Based On All 
CHEMISTRY CONCEPTS Courses Taken In 
Your School 
(circle one) 
Not Very 
Nucleons ............................................. 1 2 3 4 5 
Electron arrangement .....................•.....•.•.. 1 2 3 4 5 
Atomic models .............................. ~ ........ 1 2 3 4 5 
Formulas and compound naming ................•....... 1 2 3 4 5 
Atom count from formula ............•...•..•.•.....•. 1 2 3 4 5 
Molecular mass ................•..•.••...•........... 1 2 3 4 5 
Equation writing .................. ~ ................... 1 2 3 4 5 
Avogardro's number (mole concept) •....•...••...•.... 1 2 3 4 5 
Stoichiometry ..•.......................•.•........•. 1 2 3 4 5 
Ionization ............................................ 1 2 3 4 5 
Valence numbers ....................................... 1 2 3 4 5 
Covalent bonding ................................ · ....... 1 2 3 4 5 
Demonstrate use of electro-negativity to determine 
bond type ................................................. 1 2 3 4 5 
Ionic bonding ............................................. 1 2 3 4 5 
Polyatomic ions and atoms ................•.......... 1 2 3 4 5 
Bond identification ......•.......•.........•........ 1 2 3 4 5 
Types of hybridization and molecular shape .......... 1 2 3 4 5 
Polar molecules ....................................... 1 2 3 4 5 
Nonpolar molecules .........•........................ 1 2 3 4 5 
Allotropes ........................................... 1 2 3 4 5 
Chemical families ................................... 1 2 3 4 5 
Mendeleyev's prediction of atomic weights and 
characteristics ............. " ...................•.• 1 2 3 4 5 
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Importance For 
Students ~o Know 
Upon Graduation 
Based On All 
CHEMISTRY CONCEPTS Courses Taken In 
Your School 
(circle one) 
Not Very' 
43. Periodic Law ...........................•............ 1 2 3 4 5 
44. Terms related to the Periodic Table ..•.........•.... 1 2 3 4 5 
45. Trends: atomic radii, ionization, energy, electro-
negativity ................•......•.................. 1 2 3 4 5 
46. Distinguish between acids and bases ...........•.•..• 1 2 3 4 5 
47. Definitions of acids, bases and salts ...........•... 1 2 3 4 5 
48. Acid-base neutralization reactions ...•........•....• 1 2 3 4 5 
49. Acid strengths in neutralization reactions .......... 1 2 3 4 5 
50. Name acids, bases and salts ..•............•.....•... 1 2 3 4 5 
51. Properties of acids, bases and salts •...•..•..•..... 1 2 3 4 5 
52. Describe action of salt in water ..•................. 1 2 3 4 5 
53. pH scale .......•.................••........•....••.. 1 2 3 4 5 
54. properties of Group I metals ....•.•......••.•.•..... 1 2 3 4 5 
55. properties of Group II metals ....................... 1 2 3 4 5 
56. properties of metalloids ..•................•........ 1 2 3 4 5 
57. properties of alloys ...........•.................•.• 1 2 3 4 5 
58. Properties of various Group B families .............. 1 2 3 4 5 
59. properties of nonmetals .............•..••...•....... 1 2 3 4 5 
60. Transition element's chemistry ....•...•....•....•... 1 2 3 4 5 
61- Organic compounds ...........•........•.............• 1 2 3 4 5 
62. Organic fuels ....................................... 1 2 3 4 5 
63. Isomers ................ ............................. 1 2 3 4 5 
64. Alkanes ........................................ .. , .. 1 2 3 4 5 
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Importance For 
students To Know 
Upon Graduation 
Based On All 
CHEMISTRY CONCEPTS Courses Taken In 
Your School 
(circle one) 
Not Very 
65. Alkenes ... " ......... " .. " ................•.....•.. 1 2 3 4 5 
66. Alkynes ............. '" .. " ...................•..... 1 2 3 4 5 
67. Aromatic hydrocarbons .................•...•......... 1 2 3 4 5 
68. Alcohols ............. " ..... " .....................• 1 2 3 4 5 
69. Aldehydes, key tones, and ethers •....•............... 1 2 3 4 5 
70. Esters and organic acids .......•......•........•.... 1 2 3 4 5 
71. Polymers .............................•.............. 1 2 3 4 5 
72. Anlines and amides ............... ' .......•....•....•.. 1 2 3 4 5 
73. Poisons (drugs and food) ...........•.......•.......• 1 2 3 4 5 
74. Chemical warfare (drugs and food) ................•.. 1 2 3 4 5 
75. Synthesis reactions ...........................•..... 1 2 3 4 5 
76. Biochemical fUnctional groups ....................... 1 2 3 4 5 
77. Enzymes .•.......................... " .. " .. '" ... '" 1 2 3 4 5 
78. Metabolism •.................................•..•.... 1 2 3 4 5 
79. Cellular structure and specific chemical activity .•• 1 2 3 4 5 
80. Factors affecting nuclear radiation counts .......•.. 1 2 3 4 5 
81. Radioactive isotopes ...................... .' ...•..•.. 1 2 3 4 5 
82. Three binding forces ...................•....•.....•. 1 2 3 4 5 
83. Nuclear terms ...............•........•.....•........ 1 2 3 4 5 
84. Stellar nucleo synthesis .........•...•.............. 1 2 3 4 5 
85. Nuc lear fus ion .....................•.......•......•. 1 2 3 4 5 
86. Calculate amount remaining after decay process ...... 1 2 3 4 5 
87. Age of sample ....................................... 1 2 3 4 5 
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Importance For 
Students To Know 
Upon Graduation 
Based On All 
CHEMISTRY CONCEPTS Courses Taken In 
Your School 
(circle one) 
Not Very 
88. Radioactive decay ........................•.......... 1 ~ 3 4 5 
89. Nuclear disintegration ..•........................... 1 2 3 4 5 
90. Fission ... .......................................... 1 2 3 4 5 
9l. Fusion .•......... '" .. '" .•.•................. ...... 1 2 3 4 5 
92. Equations for nuclear reactions ...•................. 1 2 3 4 5 
93. Accelerators ......................•......•......... . 1 2 3 4 5 
94. Quarks ....•.. .........................•...•......•.• 1 2 3 4 5 
95. Equipment used to investigate subatomic particles ... 1 2 3 4 5 
96. Nuclear transportation .............................. 1 2 3 4 5 
97. Nuclear weapons ...........................•....••... 1 2 3 4 5 
98. Nuclear power generation •.•............•....•.....•. 1 2 3- 4 5 
99. Sources of radiation exposure .................•....• 1 2 3 4 5 
100. Tracers (radiation) ...............•.•........•..•... 1 2 3 4 5 
101. Environmental chemistry ................•....••...... 1 2 3 4 5 
102. Physical properties of gases .............•.......... 1 2 3 4 5 
103. Gas laws ...................................•........ 1 2 3 4 5 
104. Oxygen ..........•.............................•..... 1 2 3 4 5 
105. Hydrogen ....................•....................... 1 2 3 4 5 
106. Carbon monoxide ..................................... 1 2 3 4 5 
107. Carbon dioxide ..................•.........•...•..•.. 1 2 3 4 5 
108. Factors affecting the boiling temperature .......•... 1 2 3 4 5 
109. Properties of solids .......................•........ 1 2 3 4 5 
110. Properties of liquids ............................... 1 2 3 4 5 
111. Factors affecting the melting temperature ........... 1 2 3 4 5 
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Importance For 
Students To Know 
Upon Graduation 
Based On All 
CHEMISTRY CONCEPTS Courses Taken In 
Your School 
(circle one) 
Not Very 
112. Water .......•..............................•....••.. 1 2 3 4 5 
113. Concentration in molarity .........•................. 1 2 3 4 5 
114. Solution terms ...................................... 1 2 3 4 5 
115. Solution equilibrium ...................•............ 1 2 3 4 5 
116. Gas solubility ...................................... 1 2 3 4 5 
117. Freezing point effects of solutes on solvents ... ~ ••• 1 2 3 4 5 
118. Boiling point effects on solvents ................... 1 2 3 4 5 
119. Heat of solution ..............................••.... 1 2 3 4 5 
120. Indicate concentration in molarity .................. 1 2 3 4 5 
121. Concentration in normality .•.....••.•.•.•..•........ 1 2 3 4 5 
122. suspensions and colloids ...................•.....•.. r 2 j 4 S 
123. Emulsions .•............................•....•....... 1 2 3 4 5 
124. Endothermic reactions ..................••........... 1 2 3 4 5 
125. Exothermic reactions .•.........•.......••........... 1 2 3 4 5 
126. Calories computation .....................•.......... 1 2 3 4 5 
127. Heat transfer terms ..............•............••..•. 1 
.2 3 4 5 
128. ways of changing rates (reaction) .........••...•••.. 1 2 3 4 5 
129. Equilibrium constant ............................••.. 1 2 3 4 5 
130. Equilibrium shift ................................... 1 2 3 4 5 
13l. Fuel cells ................ : ......................... 1 2 3 4 5 
132. Oxidation-reduction ................................. 1 2 3 4 5 
133. Storage battery reactions ........................... 1 2 3 4 5 
134. Ethics (science) ...................................• 1 2 3 4 5 
135. Definition of chemistry ........................•.•.. 1 2 3 4 5 
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Based On All 
CHEMISTRY CONCEPTS Courses Taken In 
Your School 
(circle one) (circle one) 
Not Very 
136. Chemistry terms ........................•...•........ 1 2 3 4 5 Yes No 
137. Scientific method ..........•.......•.....•.......... 1 2 3 4 5 Yes No 
138. Classification ..•....•..................•........... 1 2 3 4 5 Yes No 
139. Observation ..............•.............•...•........ 1 2 3 4 5 Yes No 
140. Using models ........................................ I 2 3 ~ 5 'les No 
141. Observations with scientific instruments ...••.....•. I 2 j 4 ;; Yes No 
142. Laboratory safety ............•.. '" .......•..... '" . I 2 j 4 ;; Yes No 
143. Computational/math skills (chemistry) ............... 1 2 "j 4 ;; Yes No 
144. Science history/philosophy (chemistry) .............. 1 2 3 4 5 Yes No 
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110 
Field Test Vocational Agriculture Teacher Letter 
Dear Mr. Vocational Agriculture Teacher, 
An essential step toward enhancing the comprehensive science and agriculture 
programs offered in Nebraska secondary schools is underway. We in the UNL 
Department of Agriculture Education are conducting progressive research on 
science concepts taught in both vocational agriculture and science education. 
The primary objectives of this study are: 
1. To identify science concepts being taught in secondary science 
educators and vocational agriculture programs. 
2. To determine the degree of importance that secondary science and 
vocational agriculture instructors place on the identified science 
concepts for graduation. 
Your school, and more specifically you, were selected to participate in this 
study. We need your help in identifying specific science concepts taught in 
your inptructiona1 program. The relationship between the teaching of science 
concepts in science programs and in vocational agriculture programs will be 
analyzed with this questionnaire. 
The questionnaire has emphasis in the Biology, Physics, Chemistry, and Earth 
Science areas. Science instructors in the secondary schools from the selected 
Nebraska Vocational agriculture programs will be surveyed in their respective 
science area only, while vocational agriculture instructors will complete all 
parts of the questionnaire. Directions necessary for completion of the survey 
are attached to the concept listing. The science concepts for the 
questionnaire were generated from the Quantum Project coordinated by ESU 3 in 
Omaha. 
We would appreciate your assistance in distributing the enclosed 
questionnaire, cover letter, and directions to the respective science teachers 
as identified by science area in your school. We apologize for the length of 
the survey, knowing your time is valuable and you operate on a busy schedule. 
However, the concepts listed are necessary for a comprehensive analysis of the 
science areas. 
Results of this study will be used in a Nebraska Department of Education 
project for identification of science related concepts being taught in a 
vocational subject. Ultimately, the information from this survey will serve 
to enhance the scope of vocational agriculture programs and serve as a basis 
for curriculum development and cooperative instructional planning with science 
education profeSSionals. 
Your cooperation in returning the completed questionnaires together, in the 
enclosed self-addressed envelope by March 12th would be greatly appreciated. 
The assistance which you provide is vital to the success of the project. 
Sincerely, 
Lane Sabata 
Graduate Assistant 
Lloyd Bell 
Asst. Professor 
111 
Field Test "Science" Letter 
Dear Mr. Brabec: 
We are conducting research on science concepts in your instructional area. 
Your school was selected to assist in a field test for this study. We need 
your help in identifying any problems in clarity of directions and procedure. 
The relationship between the teaching of science concepts in science programs 
and in vocational agriculture programs will be analyzed with this 
questionnaire. Results of this study will be used in completion of a master's 
thesis and a Department of Education project for identification of science 
related concepts being taught in a vocational subject. 
Vocational agriculture instructors across Nebraska will be randomly selected 
and will be surveyed in Biology, Physics, Chemistry and Physical Science 
areas. Science instructors in the secondary schools from the randomly 
selected vocational agriculture programs will be surveyed in their respective 
science area only. However, the vocational agriculture instructor will 
complete all science concept areas. 
Survey directions 
concept listing. 
Biology, Physics, 
the questionnaire 
in Omaha. 
necessary for completion of the survey are attached to the 
The concept listing is divided into the four areas: 
Chemistry and Physical Science. The science concepts for 
were generated from the Quantum Project developed by ESU 3 
The primary objectives are: 
1. To identify science concepts being taught in secondary science and 
vocational agriculture programs. 
2. To determine the degree of importance that secondary science and 
vocational agriculture instructors place on the identified science 
concepts for graduation. 
Please complete the entire questionnaire and make comments regarding clarity 
of directions, areas for improvement and length of time needed for completion. 
Your insights and comments regarding possible problem areas will assist in 
making this a more complete and reliable survey instrument. The expertise 
which you provide is vital to the success of the project. 
We apologize for the length of the survey, but we feel this project may 
provide an important link between agriculture and science education. We also 
know your time is valuable and you operate on a busy schedule, but your 
cooperation in returning the questionnaire and your comments by February 12th 
would be greatly appreciated. 
Sincerely, 
Lane Sabata 
Graduate Assistant 
Lloyd Bell 
Asst. Professor 
Vocational Agriculture Cover Letter 
March 24, 1987 
Mr. Vocational Agriculture Teacher 
Anywhere High School 
Anywhere, Nebraska 
Dear Mr. Vocational Agriculture Teacher: 
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Thank you for agreeing to participate in our science concepts survey. The 
following information explains the purpose of this project and provides 
directions for completing the survey which was discussed recently by 
telephone. 
Previously there has been much discussion about the comparability between 
instruction in vocational agriculture and the concepts taught in secondary 
school science education. We are trying to verify the justification for that 
discussion by comparing the quantity of science concepts being taught in 
vocational agriculture to those taught in secondary school science education 
through a Nebraska Department of Education project. In order to accomplish 
this task, we need your help. 
We're asking you to contribute two very important resources to this project; 
your time and your knowledge as a professional educator. It will require a 
significant amount of your time to complete the enclosed questionnaire, but in 
order to obtain a comprehensive analysis of science concepts, this is 
absolutely necessary. 
The questionnaire emphasizes biology, physics, chemistry and earth science 
areas. Science instructors in the selected Nebraska secondary schools will be 
surveyed in their respective science area only, while vocational agriculture 
instructors will be required to complete all parts of the questionnaire. 
Enclosed please find both vo ag and science questionnaires. We are requesting 
that you distribute them to the previously identified science instructors in 
your school. These instructors have a letter attached, explaining the intent 
of the project and a request for their cooperation. 
We ask that you collect all completed' questionnaires and return them in the 
enclosed pre-addressed and postage-paid envelope. Hopefully this can be 
accomplished by April 3rd. The contribution of your knowledge and experience 
in completing this survey is crucial to the success of this project. 
Should you have questions regarding our requests or the purpose of this 
project, we will be happy to answer your questions if you call us at (402) 
472-2807. Thanks again for your professional contribution. 
Sincerely, 
Rick Foster 
Assoc. Professor 
Lloyd Bell 
Assistant Professor 
Lane Sabata 
Graduate Assistant 
March 24, 1987 
Mr. Biology Instructor 
Anywhere High School 
Anywhere, Nebraska 
Dear Mr. Biology, 
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Science Teacher Cover Letter 
Recently there has been much discussion about the comparability between 
instruction in vocational agriculture and the concepts taught in secondary 
school science education. We are currently trying to verify the justification 
for that discussion by comparing the quantity of science concepts being taught 
in vocational agriculture to those taught in secondary school science 
education through a Nebraska Department of Education project. In order to 
accomplish this task, we need your help. 
We're asking you to contribute two very important resources to this project; 
your tim~ and your knowledge as a professional educator. It will require a 
significant amount of your time to complete the enclosed questionnaire, but in 
order to obtain a comprehensive analysis of science concepts, this is 
absolutely necessary. 
The science teacher questionnaire will emphasize one of the following areas or 
a combination of areas in biology, physics, chemistry and/or earth science, 
depending upon your specific teaching assignment. The vocational agriculture 
instructor will complete all science areas. 
Enclosed please find a questionnaire for your respective science instructional 
area in your school. Directions necessary for completion of the survey are 
attached to the concept listing. The science concepts for the questionnaire 
were generated from the Quantum Project coordinated by Educational Service 
Unit three in Omaha. 
When you complete the questionnaire, please return it to the vocational 
agriculture instructor in your school for delivery to us. Hopefully this can 
be accomplished by April 3rd. The contribution of your knowledge and 
experience in completing this survey is crucial to the success of this 
project. 
Should you have questions regarding our requests or the purpose of this 
project, we will be happy to answer your questions if you call us at (402) 
472-2807. Thanks again for your professional contributions. 
Sincerely, 
Rick Foster 
Assoc. Professor 
Lloyd Bell 
Assistant Professor 
Lane Sabata 
Graduate Assistant 
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APPENDIX c: 
Code Sheet for Surveys 
I ~ 
,I 
1,1 
Ii 
'I I, 
il 
II 
\: 
I 
Column 
1 
2,3 
4 
5,6 
7 
8,9,10 
11 
12,13 
14 
15 
Science Code Sheet 
Lane Sabata, Researcher 
Department of Agricultural Education 
300 Ag Hall 
University of Nebraska-Lincoln 
Item 
Ql Card II 
Q2 School ID 
Q3 Respondent group 
Q4 Years Experience 
Q5 Years Experience 
(interval) 
Q6 Students in H.S. 
Q7 Students in H.S. 
(interval) 
Q8 Students in Vo Ag 
Q9 Students in Vo Ag 
(interval) 
Ql0 Highest degree held 
Row 
1 = 1 
2 = 2 
etc. 
Actual 
1 = Vo Ag 
2 = Biology 
3 = Physics 
4 = Chemistry 
5 = Earth Science 
Actual 
1 = 1 - 4 
2 = 5 - 8 
3 = 9 - 12 
4 = 13 -16 
5 = 17+ 
Actual 
1 = 1 - 100 
2 = 101 - 200 
3 = 201 - 300 
4 = 301 - 400 
5 = 401+ 
Actual 
1 = 1 - 15 
2 = 16 -
3 = 31 -
4 = 46 -
5 = 61+ 
1 = B.S. 
2 = M.S. 
3 = Ph.D. 
30 
45 
60 
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16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
Q11 Endorsements 
Q12 College credit in 
Animal Science 
Q13 College credit in 
Ag Mechanics 
Q14 College credit in 
Plant Science 
Q15 College credit in 
Biology 
Q16 College credit in 
Physics 
Q17 College credit in 
Chemistry 
Q18 College credit in 
Geology 
Q19 College credit in 
Anatomy and Physiology 
Q20 Importance of Math 
Q21 Importance of Science 
Q22 Importance of English 
Q23 Importance of Speech 
Q24 Importance of Reading 
1 = Vo Ag 
2 = Biology 
3 = Chemistry 
4 = Physics 
5 = Earth Sciences 
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6 = Natural Science 
7 = Physical Science 
8 = Vo Ag & Any Science 
9 = Multiple endorsements 
Interval Data (1 - 4) 
1 = 1 - 6 
2 = 7 - 12 
3 = 13 - 18 
4 = 18+ 
Interval Data (1 4) 
Interval Data (1 4) 
Interval Data (1 4) 
Interval Data (1 - 4) 
Interval Data (1 - 4) 
Interval Data (1 - 4) 
Interval Data (1 - 4) 
Actual (1 - 5) 
Actual (1 - 5) 
Actual 11 - 5) 
Actual (1 - 5) 
Actual (1 - 5) 
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30 Q25 Question: science 0 = missing data 
credit for Ag 1 = yes 
2 = no 
31 Q26 Number of Vo Ag 0 = missing data 
credits to equal one 1 = 1 
science credit 2 = 2 
3 = 3 
4 = 4 
etc. 
32,33 Q27 Number of science Actual 
credits required 
EARTH SCIENCE CONCEPTS 
34 Q28 SCIENCE AREA 1 = Earth 
2 = Biology 
3 = Physics 
4 = Chemistry 
Science Concept 1 
35 QQ1 Earth--Item 1a 
(Importance) Actual (1 - 5) 
36 QQ2 Earth--1b 1 = Yes (Do you teach?) 2 = No 
37 QQ3 Earth--1c (Method) 1 = T (Theory) 
2 = A (Application) 
3 = B (Both) 
38 QQ4 Earth--1d (Grade level) 1 = 7th grade 
2 = 8th grade 
3 = 9th grade 
4 = 10th grade 
5 = 11th grade 
6 = 12th grade 
7 = Multiple grades 
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Science Concept 2 
39 QQ5 Earth--2a Actual (1 - 5) 
40 QQ6 Earth--2b 1 = Yes 
2 = No 
41 QQ7 Earth--2c 1 = T (Theory) 
2 = A (Application) 
3 = B (Both) 
42 QQ8 Earth--2d 1 = 7th grade 
2 = 8th grade 
3 = 9th grade 
4 = 10th grade 
5 = 11th grade 
6 = 12th grade 
7 = Multiple grades 
Same as Science Concept 1 & 2 for the rest of Earth Science 
Concepts 
(141 concepts in all) 
Same as Science Concept 1 & 2 for the Biology Concepts 
(149 concepts in all) 
Same as Science Concept 1 & 2 for the Physics Concepts 
(160 concepts in all) 
Same as Science Concept 1 & 2 for the Chemistry Concepts 
(144 concepts in all) 
